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PREFACE. 

Several years ago a systematic investigation of tiie Carbon- 
iferous faunas of the Mississippi basin was begun. Fossils from 
Iowa, Illinois, Missouri and the neighboring states were col- 
lected, and the work of examination, comparison and revision 
of certain groups undertaken. A. large number of species 
were thus passed in review, and considerable progress made 
toward the monographic consideration of the forms of dififerent 
genera. Many type specimens from various cabinets and muse- 
ums were carefully examined, and accurate drawings made of 
those which had never been illustrated, or which had been 
poorly figured. Publication of the results of these studies 
had already commenced when opportunity was offered, through 
Mr. Arthur Winslow, State Geologist of Missouri, to modify, 
temporarily, the original plan, by bringing together all the mate- 
rial relating directly to the State in the form of a review of the 
Paleontology of Missouri for one of the reports of the Geologi- 
cal Survey. To the notes already accumulated which pertained 
directly to the subject, were added the results of special observa- 
tions made at different times in various parts of the district. 
This report was practically ready for the press, and drawings 
prepared, nearly two years ago. Owing to various delays, chief 
among which was the preparation of other reports, it did not 
get into the printers' hands. During the two years which 
elapsed many new facts had been obtained and new material 
brought to light. In the meanwhile a change in the adminis- 
tration of the Survey occurred. 

Immediately afterward the report was taken up, new 
material added, various parts entirely re-written and the entire 
work thoroughly revised, so that now it presents quite a differ- 
ent appearance from what it did when transmitted the first 
time. 
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For a long time there has been a wide-spread desire among 
certain classes of citizens for a more concise account of the 
organic remains of the State, especially in the light of the fact 
that fossils have such a distinct economic importance in 
determining the age of rocks, and hence serve as trusty guides 
in the further development of our mineral wealth. In the 
attempt to satisfy properly the demands arising in connection 
with a work of this character, it is the intention to present, as 
briefly as possible: (1) an index to the fossils of the State, 
through means of which the forms now known to occur within 
the limits of the region under consideration can be recognized 
readily, without recourse to great libraries ; (2) a bibliography 
of Missouri Paleontology, bringing together all that has been 
written on the subject, now so widely scattered and practically 
inaccessible ; (3) a summary of what has been done up to the 
present time in this branch of science, in so far as it pertains 
to the State of Missouri; and (4) an introduction to more 
comprehensive faunal studies, tending toward a solution of 
stratigraphical problems at present more or less obscure. • 

The material upon which the report is based has been 
derived from various sources. The greater part of the spe- 
cies illustrating the fossil faunas of the region has been col- 
lected by dififerent members of the Geological Survey of Mis- 
souri. Supplementary to this a number of local cabinets in 
the State have furnished important series of particular groups. 
Another fertile field for valuable Missouri specimens was the 
many private collections belonging to persons residing outside 
of the State, and to which free access was generously given 
at all times. During the many years fossils have been col- 
lected in Missouri a considerable number of forms have found 
their way into the cabinets of various colleges and public 
museums. Altogether, these collections furnished an amount 
of reliable material that could not have been otherwise ob- 
tained in years of special work. 

In the present memoir, every endeavor has been made to 
deal only with the species which have passed under personal 
observation. In this way, secondarily acquired information 
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has been largely eliminated ; and with few exceptions, which 
have been duly noted in their proper places, all the spe- 
cies here considered have been personally handled. Every 
year brings forth discoveries of forms new to science, or which, 
though already known to occnr in other political provinces, 
have not been observed before within the borders of the State. 
For this reason the work can never be regarded as fally com- 
pleted, and must necessarily be supplemented in order to keep 
it up to date. It is hoped that this additional material may be 
incorporated from time to time in the form of special bulletins, 
as appendices of the present volume. 

The fossil plants of the State will receive special elabora- 
tion in another place. 

The general plan x>f treatment of the different species 
enumerated has been to give under each a more or less com- 
plete bibliography, by reference to which additional information 
or good illustrations of the forms not here figured may be 
found. In the diagnoses it has been the aim to give a rather 
full description of some leading representative of each genus, 
accompanied by a suitable figure; and to make the sketches of 
the other members of the group brief and in a great measure 
comparative. By this manner of dealing with the subject it is 
thought that the characterizations of all the species will be 
sufficiently ample for intelligent comprehension, and for the 
particular uses to which the work will be put. At the same 
time, the bulk ofthe report will be reduced very greatly — to one- 
fourth, at least, of what it would otherwise have to be. The hori- 
zon and some of the leading localities of each species are also 
given. The matter of localization has had to be rather general, 
allusion being made to the nearest postoffice usually, or in a 
few instances, as when the fossil is common and the distribu- 
tion wide, merely to the county. With the greater portion of 
the material the exact bed, with reference to a particular sec- 
tion, has not been made known. Both in published and in 
manuscript lists large numbers of erroneous identifications 
were found. For these reasons minute faunal studies could 
not be included ; nor are they desirable in a work of a general 
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character. The horizons are designated by the larger units of 
the several groups. As already stated, some of the collections, 
especially those made by members of the present Survey, have 
been carefully and accurately labeled with particular reference 
to the different beds of a detailed section of each locality. 
When these now isolated sections are properly correlated, as 
they will be as the work of the Survey goes on, much valuable 
material will be in hand for broad studies in the distribution of 
the different faunas. This investigation has already begun, and 
very important results are foreshadowed. 

Brief nominal histories have been appended to the descrip- 
tions of many of the most important species, together with 
some of the most salient points brought out in the present 
investigation concerning the structural features of the various 
types. 

In regard to illustration, the leading Missouri species of 
each genus has been figured, and also some of those forms 
heretofore described from the State, but never illustrated. 

Little attempt has been made to deal, to any great extent, 
with the numerous and complex questions of synonymy-— not, 
however, for reason of any inappreciation or under-estimation 
of their full signiticance and importance, but on account of an 
entire inappropriateness, in a publication of this character, of 
such necessarily prolix discussions. That there exists a bur- 
densome and extensive synonymy in many of the zoological 
groups is only too well known to every student of ancient life; 
in fact, it is so manifest to everyone who has given the subject 
even a casual consideration, as to at once render apparent the 
cogent necessity of a careful and complete revision of most of 
the sections. The wide geographical distribution of some 
forms, and the concomitant changes of environment, may be 
referred to as among the chief causes of local variation of 
species. Notwithstanding the painstaking and conscientious 
labors of some of the earlier American writers on the subject, 
the question of specific range in time and space did not receive 
the attention in the beginning that it did subsequently, and there- 
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fore species were often based upon superficial, trivial charac- 
ters, which are relatively nnimportaut as classificatory criteria. 

In considerations involving problems of synonymy, which 
have arisen prominently during the progress of the work, every 
effort has been made to pass unbiased judgment in accordance 
with the merits of each individual case: and when any dis- 
crepancies have occurred, the respective authors have been 
given every benefit of the doubt. Through the kindness of 
the various owners, hereafter mentioned, a large number of 
type specimens were critically examined. Many questions of 
identity, previously doubtful, were thus satisfactorily settled. 
To be sure, in some instances the same test may appear seem- 
ingly to have decided similar questions in very different ways ; 
but there have always arisen minor points in the one or the 
other which do not strike one forcibly at first, though when 
once attention is called to them, they can readily be seen to 
have an important bearing in attempting to do full justice. 

Oonsiderable surprise has been expressed at various times 
during the progress of the present work, especially by those 
somewhat interested in geology residing in the State, at the 
lack of effort made to describe new species. The reasons for 
this seeming inappreciation of '' new " species are numerous. 
In the first place, the main-spring of action in the description 
of the large majority of the species now known has not been a 
keen desire to advance our knowledge on the subject, but 
rather to merely attach one's name to as many specific terms 
as possible. The great number of forms indifferently described 
from fragmentary material or without illustration of any kind, 
and the host of undoubted synonyms, only too fully corroborate 
this statement. Paper after paper has appeared, made up en- 
tirely of mere incomplete diagnoses of " new species." If 
some of them had been accompanied by even slight references 
to the morphological and geological relations, there might be 
a demand for this class of work. But such has not been the 
case in fully one-half of all the forms that have been named 
from North America. Many specimens have been so imperfect 
that even the family affinities, to say nothing of the generic 
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characters, can at best only be surmised. When fossils are so 
indefinite as these, it is exceedingly difficult to see their im- 
portance to geology, and further than indicating the possible 
presence of other genera in particular strata, or furnishing a 
clae to the probable occurrence of other forms when the 
morphological characters of a previously unknown individual 
cannot be made out, it certainly must haVe small value in 
geologic work. Ancient forms of life subserve two great ends : 
the one phylogenetic ; the other stratigraphic. The first is 
purely biological in its bearings, and contributes to a better 
understanding of the great plan of life. The second is geolo- 
gical in its aims, and is of the utmost importance in the con- 
sideration of the broad faunal questions pertaining to correla- 
tion. Both require a more or less complete knowledge of the 
structural features of species before the fossils perform their 
highest functions. The value of a form, therefore, is propor- 
tional to the perfection of preservation and the correct inter- 
pretation of its anatomical nature. 

The morphological facts already brought out by the inves- 
tigation of fossil organisms is only suggestive of the vast and 
fertile field open to the student who directs his energies along 
this line. Thus intimately connected with biology, the re- 
sults of the study of the material accumulated up to the pres- 
ent time cannot but give most valuable aid in making out the 
phylogenetic histoiy of the living zoological groups. Indeed, 
the importance of this consideration cannot be overestimated 
in the attempt toward an understanding of a complete phylogeny 
of organic beings. Viewed from an anatomical and embryo- 
logical standpoint, the dead become rejuvenated ; the ''curious 
stones " live ; the rocks disclose the great plan of life. More 
lasting, more useful, more worthy of contemplation, are pale- 
ontological labors directed thus, rather than to the indiscrimi- 
nate multiplication of species, to the mere description of 
curiosities. 

Not less important is the recognition of the mutnal de- 
pendence of paleontology and stratigraphy for the attainment 
of the highest and most accurate results in generalizations. 
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Heretofore these fields have been far too widely separated ; 
and the work of the one has been carried on practically inde- 
pendently of the other, with often very erroneous conclusions. 

Daring the past few years several hundred ^' new" species 
and a considerable number of genera have been described from 
that the upper Paleozoic rocks of Missouri. And it is safe to say 
more than two-thirds of this number have unquestionably been 
brought to notice before. Many of them are the commonest 
species, described and well illustrated years ago. The folly of 
such careless multiplication of names is only too apparent, and 
certainly needs severe condemnation. The manifest indisposi- 
tion to look up the readily accessible literature also reflects 
sadly on the methods of the worker. At best, synonymy is 
ever in great danger of unnecessary augmentation, and always 
will receive sufficient additions without the wholesale, useless 
allotments that need not be mentioned. Only when it is im- 
possible to refer forms to species already described does it 
become necessary, or desirable, to propose new titles. And in 
all cases considerable familiarity with the representative spe- 
cies is at all times helpful. Within the last decade the trend 
of paleontological thought has been toward the higher ends 
previously alluded to. Comparatively few new species have been 
made known of late, indicating clearly that the day of indis- 
criminate species-making is drawing rapidly to a close, and that 
the efforts of paleontologists are being directed into the. more 
important channels, in ways more intrinsically valuable and 
more in harmony with the truly philosophic spirit of pure 
science. Thus it is that students, in dealing with problems 
pertaining to ancient life, have begun to appreciate more fully 
the direct bearing and close relations of this science to those 
branches treating of the structure of animals, and their distri- 
bution in time and space. 

The treatment of the different zoological groups referred 
to in the present connection has not been the same. In order 
to carry out the main intent of the work, and still have it 
included within the limits originally planned, it has been neces- 
sary to condense greatly the consideration of many of the sec- 
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tions. The most characteristic forms of the various geological 
horizons, and the species \^hich are little known, have been 
considered more in detail than other forms equally interesting 
and perhaps even more important. Oertain large groups have 
consequently been very briefly alluded to. Such are the 
Polyozoans, Vertebrates, and various sections holding lower 
taxonomic ranks. For the determination of the geological age 
of rocks, the Polyozoans are practically of no value to the 
average citizen of the State. This class has therefore received 
but little study in the present connection — only the more 
important species being described, though a considerable num- 
ber of other species are listed which have been reported from 
localities on the boundaries of Missouri in adjacent states. 

The detailed discussion of the general stratigraphy of 
Missouri must be reserved necessarily for another time. In 
the present connection merely a brief stratigraphical outline 
is given, in order that the geological relations of the fossils 
may be more readily comprehended. Although many interest- 
ing facts relating to this subject have been brought to light 
during the prosrress of the present investigation, it has been 
thought best not to present them until other equally important 
problems have been solved, and then bring the whole together 
in a comprehensive treatment of the entire subject. The 
memoir is therefore practically a synopsis of the fossil remains 
at present known from the State; and in most cases the spe- 
cific details have been necessarily confined mainly to short 
comparisons, usually in pointing out the diagnostic characters 
of each species. 

Sincere thanks are tendered to Mr. Arthur Winslow, the 
late director of the Missouri Geological Survey, for the many 
kind attentions and suggestions which added zest and pleasure 
to the work during its early progress, and for freely offering 
every facility possible for the advancement of the report. 

Special acknowledgments are also due : Dr. John H. Britts, 
of Clinton, who, for many years, has done much to advance 
paleontology by collecting large numbers of our coal plants, 
many new to science, and who, with one or two others, has 
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done more to further the development of the mineral resonrces 
of Missouri than any other citizen of the State ; Prof. O. G. 
Broadhead, of the State University, former State Geologist, 
who, owing to his connection with the earlier Surveys, is better 
acquainted with the geology of Missouri than any other per- 
son now living ; and Prof. E. M. Sheppard, acting president of 
Drury college, Springfield, whose wide experience in the south- 
western part of the State has lightened, greatly, the work 
which was carried on in this section. 

For efficient aid in supplying material and information, 
special expression of obligations must be made to : 

Prof. William B. Potter, Washington University, St. Louis. 

Mr. B. A. Blair, Sedalia. 

Mr. F. A. Sampson, Sedalia. 

Mr. James D. Bobertson, St. Louis. 

Mr. B. B. Bowley, Louisana. 
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Mr. D. H. Todd, Kansas Gity. 

Mr. E. T. Keim, Kansas Gity. 

Bev. John Davis, Hannibal. 

Prof. G. D. Walcott, Director of U. S. Geological Survey, 
Washington, D. G. 

Dr. G. A. White, U. S. National Museum, Washington, D. G. 

Prof. H. S. Williams, Yale Gollege, New Haven, Gonn. 

Dr. B. P. Whitfield, American Museum of Natural History, 
New York Gity. 

Dr. James Hall, State Geologist, Albany, N. Y. 

Mr. Gharles Wachsmuth, Burlington, Iowa. 
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Gambridge, Mass. 



CHAPTER I, 

INTRODUCTION. 

The economic valae of fossils is commonly entirely 
overlooked. To the laity nsaally these remains of life are 
merely cnrioas; to the specialist the interest in the ancient 
organisms is largely scientific. Bat with him who wills it, even 
a slight acquaintance with the true character of fossils enables 
the rocks to be read as a printed page. It is one of the best 
established facts in modern geological science that there is an 
intimate relation between mineral deposits and the surrounding 
rocks ; hence the geological age of the particular beds becomes 
an important factor in the early attempts to develop new min- 
eral districts. This suggestion again rests upon one of the 
cardinal principles of geology : that the geological succession 
of strata is determinable readily by the remains of life con- 
tained. Thus, in reality, fossils are labels on the rocks, telling 
man at a glance the age of the bed he is working, and provid- 
ing him with the most reliable guides he could possibly secure 
to direct him to the layers most likely to contain the mineral 
sought. As a good illustrative example, it is well understood 
now that the coal of the Mississippi basin is confined to cer- 
tain limited horizons, ordinarily known as the Coal Measures. 
In the limestones and shales overlying the Carboniferous strata, 
there are associated always certain very easily recognizable 
fossils that are characteristic of the formation, and are not to 
be found elsewhere. A very little study of these forms soon 
determines whether or not the rocks of any given district are 
liable to furnish coal. Yet every year large sums of money are 
wasted in both this and the neighboring states in the fruitless 
search for coal and other minerals in places where there is no 
possibility whatever of success. Everywhere throughout the 
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reKiOD, numberless abandoned dig^ngs and deserted shafts 
tell of the aseless expenditure and loss of capital that easily 
might have been avoided. In other cases the same tests ap- 
plied would indicate the presence of valuable deposits in locali- 
ties where they were little suspected. 

Of late years the sciences have held an important place 
in the educational curriculum. Their role in training the phy- 
sical, intellectual and ethical powers of the human mind for 
the attainment of pure culture, in its broadest sense, is now 
admitted universally to be second to none. For a long time 
the scientific branches which could be taught indoors held 
preference, for obvious reasons. But rapidly the field broad- 
ened. Botany and zoology soon became popular; and in a less 
degree also geology. The latter did not receive the attention 
that it might and should. Probably on account of a lack of 
satisfactory local information, on the one hand, and partly by 
reason of unfavorable situations, on the other, geological in- 
struction in the schools of the country has been neglected to 
a greater or less extent. In some places, however, considera- 
ble activity has manifested itself in the study ; and its value 
has begun to be duly appreciated in the stimulation of the 
imagination, in the development of the youthful faculties for 
observation, and in the extension of the cultural powers of the 
intellect. 

Now the State of Missouri is one of the most favored pro- 
vinces in all the great Mississippi basin for the study of geo- 
logical phenomena. A wide range of geological formations is 
represented, from the earliest or Cambrian to the close of the 
Paleozoic. All the larger towns and cities present unusually 
fine opportunities for studying the historical side of the ques- 
tion. The numerous railroad cuttings, the many quarries, and 
the extensive natural exposures along the deeply cut streams, 
afford good sections of the various layers. Scarcely any of 
these places do not contain fossils ; and usually there is a great 
abundance of both species and individuals. These advanta- 
geous localities have already awakened an interest in the inves- 
tigation of local geological features, and, as just intimated, there 
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is now a rapidly growing desire for more detailed information 
than is contained in the meager accounts of a quarter of a 
century ago, or than can be picked up by the individual un- 
aided and alone. 

But aside from the purely intellectual culture to be derived 
from the consideration of geological phenomena, there is an- 
other feature in the study that is well worthy of the most 
serious consideration, especially in the light of the pre-emi- 
nently utilitarian tendencies of modern education. The early 
geological information and methods acquired in the school- 
room lay the broad and solid foundations for the future en- 
gineer and artisan. They do much toward encouraging the 
intelligent development of the boundless resources which 
Nature has bestowed with lavish hand on a great state. At the 
same time they protect the citizen from the wiles of prowling 
speculators, so numerous in all localities where mineral wealth 
is developing rapidly. 

The literature relating to the fossil organisms found in the 
rocks of Missouri is widely scattered, and to a large extent 
inaccessible to any one but the specialist. The few descrip- 
tions printed by the State were issued nearly forty years ago. 
The reports containiug them were rather sparingly distributed, 
and during the period which has elapsed since their publication 
most of the copies have been lost, destroyed, or passed beyond 
the boundaries of the State. In the meantime the population 
has greatly increased, so that, even if the reports were all at 
hand, the supply would be inadequate. Only a small propor- 
tion, therefore, of the citizens can avail themselves of these 
volumes. A goodly number of descriptions have appeared in 
the transactions of learned societies, and have had a limited 
distribution, the larger share of which has been foreign. In 
many cases these sketches have been brief, unsatisfactory, and 
nearly all of them unaccompanied by illustrations. Much con- 
fusion, consequently, has arisen ; and in many instances the 
same species has received several different names. The large 
majority of the fossils found in Missouri have been described 
and figured in the voluminous reports of other states, most of 
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them now ont of print and difficult to obtain. In fact it would 
be almost impossible to secure a complete set of these publi- 
cations, even insofar as they relate to Missouri. These vol- 
umes contain references both to the forms which were origin- 
ally discovered in Missouri, and the species which were first 
found elsewhere but now are known to occur within the bor- 
ders of the State. Other descriptions are scattered far and 
wide through various journals and other serials, both in Eng- 
lish and in foreign languages. Besides, there are many short 
papers and more or less lengthy allusions incorporated in the 
long list of government publications, and in volumes whose 
existence is unknown to the majority of people. There is still 
another class of information which the public does not have 
the use of; this comprises a number of privately issued mat- 
ters and personal correspondence, which, though it cannot be 
regarded as ^'published," in the general usage of that term by 
all scientists, is nevertheless of very great value. 

The absolute inaccessibility to this vast amount of litera- 
ture is probably the one great drawback in the consideration 
of ancient life and the related geological problems — one of 
the most fascinating studies open to the young and old alike 
of our country. It justly calls for something brief, com- 
prehensible, and within the reach of all. Private enterprise, 
cannot undertake such work, and it thus becomes the duty of 
the State to vouch for its. accomplishment. 

While the report embraced in the following pages cannot be 
regarded as a complete exposition of the fossil animals occur- 
ring in the several geological formations, it is thought that it 
will form a reasonably fair presentation of our present know- 
ledge of the paleozoic faunas of the State. Missouri is an 
exceedingly rich field for the student of ancient life, as is 
attested by the large number of species described from the 
rocks within her borders, and by the great collections of speci- 
mens made at various times. A considerable proportion of 
the forms early described were not fully understood, and when 
first noted were unaccompanied by figures. During the third 
of a century which has elapsed since these remains were ori- 
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ginally brought into public notice, the type specimens have 
passed through many vicissitudes ; some have been irretrieva- 
bly lost; some ha^e had their labels destroyed and now are 
mixed up indiscriminately with other material ; and still others, 
if they exist at all, are totally inaccessible. It is with extreme 
difficulty, therefore, that many of these early recognized species 
can be identified with certainty. Collections from the type 
localities have removed all doubt in a goodly number of cases. 
In many instances species have been described from fragmen- 
tary material, and to a large extent can be ignored. Concern- 
ing a few of the species, however, doubt will always exist as to 
their true generic and specific affinities. With these little can 
be done except to arrange them among the spurious and doubt- 
ful forms. Most of the fossilei described from the State in the 
official reports of neighboring districts and in the various 
scientific magazines are fully represented in the collections 
examined ; while a large number of the species here annotated, 
though already recognized elsewhere, have not until now been 
recorded from Missouri. 

Studies relating to fossil faunas, taken as a whole, have 
lately assumed very great importance in the correct interpret- 
ation of stratigraphical problems. Heretofore the great hin- 
drance to considerations of this kind has been the chaotic 
condition of the nomenclature of species, and the multiplica- 
tion of names for forms already well known. By a careful 
consideration of the questions of synonymy, a firm basis for 
invaluable faunal deductions will have been laid, and the com- 
plex, little understood phases of stratigraphy better made out. 
Not until all the described forms have passed carefully in 
review, and their genetic relationships determined with some 
degree of exactness, can faunal investigations acquire the full 
consideration they are entitled to; for under the circumstances 
which have long existed, any approach to unanimity of opinion 
regarding the distribution of species in time and space has 
been difficult to secure. 

Fossils are of interest from three points of view : (1) bio- 
logical, ( 2 ) geological, and (3) economical. The first two are 
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purely scieDtific in their nature ; but they form the basis for an 
intelligent comprehension of the third department of the sci- 
ence. The last is popularly regarded as the only one of the 
three sections worthy of notice, since it is directly more useful 
than the others. This notion, however, is very misleading, for 
without a full consideration in the first place, from a purely sci- 
entific side, the usefulness of these guides to mineral wealth 
ceases to exist. 

From the biological standpoint, the remains of ancient life 
are of first importance in their bearing toward the phyloge- 
netic history of existing organisms. With the large majority of 
the living animals and plants, the relationships with one another 
can be made out only through forms now long extinct. Many 
large and interesting groups are not represented at all at the 
present day among the faunas and floras of the globe. A 
knowledge of their former existence is, therefore, of invalua- 
ble aid in the attempt to make more complete the conception 
of the great plan of life. There are, besides, isolated living 
forms whose genetic relations long remained enigmatical, until 
it was discovered that they were very abundant in ages gone 
by; for they proved to be the lingering remnants of once 
flourishing and long-lived tribes now on the verge of extinc- 
tion. 

The second great function of fossils in biology pertains to 
the geographical distribution of organisms in former periods 
of the earth's history, and to the range of forms in time. The 
former consideration refers directly to the present limits of 
animals and plants in space ; the latter to the deciphering of 
tlie antiquity of the living zoological groups. 

Broadly understood, the term *' fossil " is applicable to any 
organic traces of life naturally entombed in the earth's crust. 
But the various ways in which the hard parts of organisms are 
preserved give them widely different values as stratigrapbical 
criteria. Accordingly the most important phases are : First, 
when the hard parts have suffered only slight changes in chemi- 
cal composition, with the loss of merely the animal matter and 
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perhaps a little of the lime. Second, cases in which there has 
been a more or less complete replacement of the original com- 
position by some foreign material — as iron pjrite or silica, for 
example — through a process of infiltration. In these two in- 
stances the original structure of the tissues remains intact to 
a greater or less extent. Third, those in which the hard parts 
have been entirely removed, and the cavities thus left in the 
rock are completely filled with silica or some other substance — 
the external characters being commonly as well preserved as 
when infiltration takes place, but no microscopic structure is 
ever apparent. Fourth, a set of conditions much like the last, 
but the cavities not again filled by foreign minerals. Moulds 
of the outer surface frequently show the external characters 
and ornamentation perfectly; and good reproductions of the 
original forms may be easily made by taking wax, or gutta percha, 
or even plaster casts. Fifth, in which the remains are known 
only from internal casts, as among many gasteropods and 
lamellibranchs. The fine mud in which the organism was 
finally buried worked its way into the interior of the shell, 
eventually forming a compact cast of the inside. After the 
deposit had hardened into rock, the shell itself was dissolved 
away, leaving the inside impression intact. In many cases both 
the internal cast and the exterior mould are found together ; 
but oftener when the cast occurs the outer impression is not 
at all perfect, and when the mould is good the internal cast is 
often composed merely of loose sand or clayey material, which 
falls into the bottom of the cavity when the hard parts pass 
away in solution. Sixth, when the evidences of life are in mere 
traces or indifiPerent indications. While these have no special 
value, either morphologically or stratigraphically, they serve to 
prove the existence of particular groups at certain horizons ; 
and often they lead to the discovery of more important re- 
mains. 

It is manifest that only the first three categories mentioned 
are of special use in detailed faunal considerations. The first 
and second kinds are the most satisfactory of all ; but the third 
and fourth furnish many suggestive hints, particularly when 
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good artificial casts can be made. With the last two groups 
the geological importance, compared with the other sections, 
is nsnally small, and of course dependent directly upon the 
degree of completeness with which the structural features are 
capable of being inferred. 

The ever-shifting continental shore-lines are the lines of 
sedimentation. On the existing sea-borders several general 
zones of life can be readily made out. In the stratified rocks 
of a geological province, the same geographical succession 
of forms is capable of being determined with greater or less 
distinctness. These ancient life zones correspond in a meas- 
ure with the three general lithological features usually observ- 
able in passing from an old coast border seaward: (1) the 
coarse arenaceous deposits; then (2) the argillaceous area, far- 
ther outward; and finally (3) the limestones, extending into 
what are known to have been deep-water tracts. In the broad 
Mississippi province this arrangement of formations is well 
shown, especially in the case of the later Paleozoic. 

The mode of preservation of the different fossils is there- 
fore intimately dependent both upon the original character of 
the hard parts, and upon the lithological nature of the deposits 
in which the organic remains occur. In the first case, chemical 
change is apt to take place more easily in organs containing 
certain constituents than others. In the second instance, the 
physical condition of the rock is an important factor. Thus, 
certain molluscan shells containing a proportion of calcium 
phosphate in addition to the carbonate, as in Lingula, are pre- 
served, while associated shells composed of calcium carbonate 
alone disappear entirely. Certain clay beds may be highly 
charged with the remains of organisms, while a sandstone, 
equally prolific of life originally, may allow the ready percola- 
tion of subterraneous waters, dissolving and carrying away 
rapidly the material composing the fossils. Also, many highly 
foBsiliferous limestones, in the common process of dolomiti- 
zation usually have the original characters of the fossils con- 
tained changed so that only the internal casts remain. 
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The basis of geological chronology, the seqaence of the 
stratified rook formations of the globe, rests entirely apon the 
natare of the contained fossils. As a matter of course it is a 
comparatively simple thing to make out the trae succession of 
the beds in any given locality, and to understand that ordina- 
rily the lowest are the oldest and that the uppermost are the 
most recent. But the case is not so simple when the investi- 
gation is extended, when a comparison is made with similar 
exposures in distant places, for there are usually physical diffi- 
culties in the way in attempting to trace the separate layers or 
groups of strata through all intermediate points. When the 
sections are near together, the continuity of the different lay- 
ers may be inferred from the lithological characters. But 
inasmuch as these constantly change, correlation by this 
method becomes the more uncertain according to the distance 
from the original locality. Finally, it becomes impossible to 
say whether or not the rocks of one place are older or younger 
than those of another, whether one lies above or below the 
other. For there are great beds of limestone, shales and sand- 
stone identical in all lithological characters with other rocks, 
but separated by thousands of feet of strata representing enor- 
mous periods of time. Should the geological structure be 
such that two of these similar layers were nearly on a level, 
they might easily be taken for the same stratum, if the peculiari- 
ties of the rock components alone were relied upon. Now, it 
is the great service which fossils perform in acting as media of 
correlation in widely separated outcrops of rock, to show 
whether the beds of one region were contemporaneous with 
those of the other ; to indicate which is the younger of the 
two deposits, and how much, in units of geological time. Every- 
where on the globe, observation has shown that the general 
succession of organisms has been the same from the dawn of 
life to the present time. Thus does the conception of the genetic 
relationships of organic beings awaken a keen interest in the 
extinct forms of life, and furnish the key in deciphering the 
great book of Nature. 



CHAPTER II. 

GEOLOGICAL FORMATIONS OF MISSOURI 

The stratified rocks of Missoari belong almost entirely to 
the Paleozoic system. From the northward as far down as the 
Missoari river, approximately, a great mantle of glacial detritus 
hides from view for the most part the more ancient rocks. In 
the sontheastern corner of the state a small area is occapied 
by unconsolidated elastics of comparatively recent date. 

Not taking into account the glacial deposits, the north- 
western two-fifths of the state is made up of the youngest of 
the Paleozoic rocks — the Goal Measures; the south-central 
one-third of the province by the oldest stratified rocks — the 
great Magnesian limestone series. An arrow belt bordering 
the Mississippi nearly the entire length of the state exposes 
the Lower Carboniferous limestone; while a thin strip, between 
the oldest and youngest paleozoic sediments sparingly repre- 
sents the great interval of time between the deposition of the 
two, which in other regions is filled by such enormous thick- 
nesses of Silurian and Devonian strata. ( See map.) 

The chief topographical feature of the state has long been 
known in the Ozark uplift, a broad plateau with gentle quaqua- 
versal slopes, rising to a height of more than 1500 feet above 
mean tide, and extending almost entirely across the southern 
part of the district. On all sides the borders of this highland 
area are deeply grooved by numberless streams flowing in 
narrow gorges. Against its nucleus of very ancient granites 
and porphyries the great '' Ozark " series of magnesian lime- 
stone was laid down. Then the area occupied by these rocks 
was elevated, and around its margins were deposited success- 
ively the other members of the Paleozoic. The Ozark region 
was thus the first land to appear within the borders of the 
present state of Missouri. 
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The general Beqaence of geological formations is perhaps 
best shown in the subjoined table: 

Table of Qeological Formaiiona of Miuouri. 



Age. 


Series. 


Stage. 


Formation. 




AiiAf:Ai*nfiiT*v . 




Pleittoeene 


Allayinm 


25 






Loess 


80 




Till 


46 


Tertiary 





Eocene . 


Bloomfleld sands 


86 




Coal Mxasubxb. . 


Miuovri 


Upper ooal measures 


1000 




Dee Moinee 


Lower ooal measures 


600 


• 


MlSSIBSIPIAN .... 

(lowkbcabbon- 

IFXROU8) 


Katkaekla 


"Chester'' shales 


120 




Karkaskia limestone 


100 




Aux Vases sandstone 


60 


Oarbonlf eroQs . . 


St. Louie 


Ste. Genevieve limestone 


160 




St. Louis llmestODe 


210 




Warsaw (in part) 


60 




Augueta 


Warsaw (typical) 


86 




Geode Bed 


40 




Keokuk limestone . 


60 




Upper Borlington 1 


60 




Lower Burlington 1 


46 




Kinderhook 


Chouteau limestone . 


76 




Hannibal shale 


76 




Louisiana limestone. . . . 


60 


Devonian 


Uppbr 


Hamilion 


Callaway limefltone 


70 




(Western) 


Grand Tower limestone . 


100 




Uppbb 


''Niagara" 

(Western) . 


Clear Creek limestone. . . 


160 


Silurian 


' 'Niagara' ' limestone. . . 
Girardeau limestone . 


40 


TjOwsr 


"Hudson River". 


46 




Hudson shale 


80 






Trenton 


Trenton limestone . 


200 




Calciferoue 


First Magnesian 1 

Roubidoux sandstone 

Ma^niesian limestone . . . 


HO 
76 


Oaxnbrian 


Ozark. . 


. . 


600 


AlgronkiaD 


.... 




Pilot Kn. conglomerate. . 
Iron Mtn. Porphyry .... 


40 


Av>nhflna.n 






800 











ARCHAEAN ROCKS. 

Near the eastern limit of the Ozark region, in Iron, Madi- 
son and eight or ten of the neighboring conntles, there rises, 
abruptly, a gronp of bold, rugged hills, the best known of 
which are Pilot Knob and Iron Monntain. The altitude of 
these elevations is from 200 to 700 feet above the surrounding 
country. The hills are composed, chiefly, of massive crystal- 
line rocks, consisting, principally, of granites and quartz-por- 
phyries, cut in places by dykes of more basic material. They 
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are by far the oldest rocks known within the limits of the state 
of Missouri — much more ancient than any of the great series 
of sediments foand in the region. There is now not the slight- 
est doubt that these old crystallines are, for the most part, 
truly igneous ; that they were once in a molten state, but long 
since cooled and became solidified. 

In the present connection, further reference to the crystal- 
lines is perhaps unnecessary, yet they are of importance strati- 
graphically, in being the nucleus around which a great series 
of Paleozoic sediments accumulated in this part of the Ameri- 
can continent. 

ALGONKIAN FORMATIONS. 

The succession of strata in the Ozark region of Missouri 
is but little understood as yet. There is certainly a great body 
of massive crystallines which are manifestly much more an- 
cient than any of the sedimentaries which everywhere overlie 
them, and of which brief mention has just been made. Along 
with the granites are porphyries ; then lie thick beds of con- 
glomerate made up of porphyry fragments. Associated with 
these are certain slates and beds of iron ore. 

The conglomerates are more or less perfectly bedded. 
Those occurring on Pilot Knob have been referred to by Van 
Hise and others as probably representing the Algonkian of 
the Lake Superior region and elsewhere. There are doubtless 
other conglomeratic deposits in the same district, which are 
contemporaneous with the Pilot Knob rocks ; and on the other 
hand, many of the conglomerates were probably formed at the 
same time as the limestones and sandstones which surround 
the crystalline peaks. 

That these truly eruptive rocks are more ancient than the 
surrounding sedimentary beds is shown chiefly by : 

( 1 ) An entire absence of contact metamorphism in the 
associated strata. 

( 2 ) Presence of angular fragments of the crystallines in 
the sedimentary beds abutting the igneous elevations. 

(3) Presence of crystalline breccias between the hori- 
zontal limestone and massive rocks. 



32 GBOLOGIOAL FOBMATIONS 

( 4 ) Horizontal position of the stratified rocks on the 
uneven and manifestly eroded surface of the crystallines. 

CAMBRIAN. 

Ozark Series. 

As already stated, the geological age of the Paleozoic 
formations of Missouri, from the top of the column down as 
far as the base of the Trenton limestone, has been deter- 
mined satisfactorily. Below the calcareous division last men- 
tioned is a great thickness of dolomitic limestones, with inter- 
calated sandstone beds. They form what is commonly known 
as the *' Magnesian Limestone " series. The lithological char- 
acters are very different from those of any of the later calca- 
reous beds. Heretofore fossils have not been found abundantly 
in this formation ; yet recent observations have indicated that 
extensive faunas will be disclosed before long in the rocks 
under consideration. 

Although it has long been known that the Magnesian lime- 
stones are older than the Trenton, and that they lie immedi- 
ately upon and against the Archaean crystallines uncomforma- 
bly, their exact geological age has always remained unsettled. 
There seems to be but little doubt, however, that part of 
the series is equivalent to the Galciferous of other regions. It 
is also pretty well determined that certain of the lower beds, 
all below the '^ Saccharoidal " sandstone perhaps, are repre- 
sentatives of the upper Cambrian or Potsdam. These conclu- 
sions appear well grounded both upon stratigraphical and 
faunal evidence. The rocks of the Ozark region have not as yet 
received the necessary detailed study to enable the several 
lines of demarkation to be drawn with certainty. This inves- 
tigation is now being carried on as rapidly as possible, and 
promises very satisfactory and interesting results in the near 
future. 

The early geological reports represent the Magnesian 
limestone series as made up of seven members. Following 
Swallow, these may be briefly described in the present con- 
nection. Beginning at the top, they are : 
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First Magnesian limestone. 

First, or Saccharoidal, sandstone. 

Second Magnesian limestone. 

Second sandstone. 

Third Mafi^^esian limestone. 

Third sandstone. 

Fourth limestone. 

The '' Fourth " Magnesian limestone, or lowest number of 
the Ozark series recognized, has its typical exposures along 
the Niangua and Osage rivers in Morgan and Oamden counties. 
The basal grits, conglomerates and associated calcareous beds, 
underlying the Third Magnesian limestone in the Iron Moun- 
tain region, have been thought to be the shore representatives 
of this limestone, in part, at least. Perhaps, also, further re- 
search will reveal other strata below the lowest beds of the 
» 

Ozark now known. According to the measurements of Swal- 
low, the '^ Fourth '' Magnesian limestone has an exposed thick- 
ness of more than 300 feet at the center of a broad anticline 
on the Niangua river. 

Lithologicallyit is described as a buff, coarse-grained dolo- 
mite, similar to the other magnesian strata of the series, but 
with few cavities and very little chert. It is heavily bedded, 
and along the streams where exposed forms high mural ese^arp- 
ments and precipitous cliffs. 

Of the '^ Third " sandstone little has been said. It is doubt- 
less merely a local occurrence. So far as is known it has only 
been reported on the Niangua river in Oamden county, where it 
attains a thickness of about 30 feet. Broadhead thinks that 82 
feet of this sandstone were passed through in drilling the deep 
well at the Saint Louis County Insane Asylum. 

This sandstone is very massive, showing but little tendency, 
in weathering, to emphasize the lines of stratification. In many 
places, however, cross-bedding is well defined, indicating the 
shallowness of the water at the time of deposition. Usually 
the sandstone is very soft and incoherent, with little foreign 
material intermingled. 
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The ^^ Third " Magnesian limestone has long been regarded 
as the lowest number of the series exposed over a greater por- 
tion of the Ozark nplift. It is a baff, rather compact dolomite, 
heavily bedded, with occasional chert layers, and is estimated 
to have a maximum thickness of about 400 feet. 

Swallow's description of the " Second " sandstone is as 
follows: ''It is usually a brown or yellowish brown fine- 
gi-ained sandstone, distinctly stratified in regular beds, vary- 
ing from two to eighteen inches in thickness. The surfaces 
are often ripple-marked and micaceous. It is sometimes quite 
jEriable, though generally sufliciently indurated for building 
purposes. The upper part is often made up of thin strata of 
light, soft, porous, semi-pulverulent sandy chert or horn-stone, 
whose cavities are usually lined with limpid crystals of quartz. 
Fragments of these strata are very abundant in the soil and on 
the ridges where this sandstone forms the surface rock. It 
sometimes becomes a pure white, fine-grained, soft sandstone." 
Thickness 50 to 100 feet. In portions of the rock are found 
chert bands containing imperfect fossils. 

The '' Second " Magnesian limestone is exposed in a broad 
belt around the Ozark uplift. It reaches a thickness of over 
150 feet in places. Lithologically it is very much like the other 
limestones of the series, being composed chiefly of buff mag- 
nesian beds, usually fine-grained and compact in texture. Often 
there are intercalated layers of chert, sandstone or earthy lime- 
stone. Broadhead has regarded this formation equivalent to 
the Galciferous sandrock of New York ; but the fossil remains 
thus far found are far too meager to enable its fauna to be made 
out with any degree of certainty. The character of the rock 
is well shown in the gorge of the Missouri, from Jefferson Oity 
many miles down the stream. (Plate i.) 

In lithological characters the First or Saccharoidal sand- 
stone is a white, fine-grained, homogeneous rock, very pure, fri- 
able, but withstanding the weathering influences in a remarkable 
manner. Locally it has a small percentage of iron, turning the 
stone to a brownish or reddish color. (Plate ii.) 
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Worthen regarded Ibis Bfradatone as exposed on the Mis* 
siBBippi river at Oap-aa-Gris, above the month of the UiaBonri, 
the represeotatiTe of the Saiot Peter sandstone of northeast- 
ern Iowa and the adjoining parts of Illinois, Wisconsin and 
Minnesota; bat the oorrecmees of this correlation is ver; 
donbtfni. 

Until qnite recently, little additional information bae sop- 
plemented Swallow's observations of forty years aRO. Recent 
investigations in the field go to show that mncb confnsion has 
existed conoerning the different limestones and sandstones, 
and that, for instance, the "second" sandstone of one locality 
is not the " seoond " Bandstone of other places. Fnrtbermore, 
there appear to be good groande for believing that there is a 
decided physical break between the " aaccbaroidal " sandstone 
and the " second " Magnesian limestone, tboagh thus far the 
line of anconformity hae been noticed at bat few points. 



riB, 1. ContBctor Cunbilan uid PoiptijTT. Frederloktowii. 

Althongh personal Btndy of the field relations of the dif- 
ferent members of the "Magnesian limestone series" has not 
been as extensive as is to be desired, a careful comparison of 
both these notes and other references has given the impression 
at least that that part of the " series " below the " first " sand- 
stone is to be regarded as one great limestone, or series of 
limestone beds, and that the sandstones are merely local facie s, 
forming lena-sbaped masses of limited extent. 

In the Iron Monntain region the base of the series has 
been described as made np of grits, shales and limestones rest- 
ing upon the crystallines. Exposures showing the line of 
nnconformily are nnmerons. They indicate plainly that the 
conglomerates and aandstones are the immediate shore 
deposits, qnite limited in extent and varying with every crys- 
talline elevation. One of these sections along the Little Saint 
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Francois river, near Fredericktown in Madison county, is 
shown above. It may be taken as representative of a very 
large number of exposures occurring throughout the district. 
The porphyry is perfectly massive, rather dull reddish in color, 
with numerous dykes of diabase traversing it in various places. 
The interior of the mass is perfectly fresh. Over its ancient 
surface It has manifestly been greatly eroded, and is still cov- 
ered with fragments and boulders of various sizes. The sand- 
stones, with planes of false bedding distinctly marked and 
inclined at a high angle, pitch away from the central porphy- 
ritic elevations. A short distance from the crystalline masses, 
the sandstones, by the addition of calcareous material pass 
rapidly into heavily bedded limestones. This transition takes 
place both upward and laterally. In the former direction the 
change is often abrupt. The sand grains become fewer and 
fewer and more widely separated, until within the space of often 
three feet the passage from a pure silicious sandrock to a 
homogeneous limestone is complete. The evidence is plain that 
the great quartz-porphyry and granite masses of the region were 
raised above the waters of the great interior sea, and profoundly 
eroded as well as deeply decomposed in situ. When the hills 
were gradually depressed below the level of the waters, the 
wave motion quickly removed all loose material on the sur- 
face, depositing it again near by along the sides of the old 
peaks. Sandstones and limestones, with occasional clays, thus 
filled the old valleys. When from any cause the currents be- 
came stronger, tongues of sand were deposited far out into 
the waters, again to be soon covered by limestone. Thus on 
the sloping, sinking shores sands were laid down. Their sea- 
ward extent varied greatly at different horizons — sometimes 
covering the calcareous deposits ; sometimes allowing them-, 
selves to be covered. Thus closely following the ancient land 
surface, a continuous sandstone may be found, representing 
several or many horizons. Farther outward, or seaward, sand- 
stone beds are found intercalated in limestone. This disposi-. 
tion of beds is graphically shown in the accompanying dia- 
gram. ( Figure 2.) 
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It has been intimated that there ia probably a well-marked 
physical break in the MagDeBiao limeBtoDe seriee at the top of 
the "Second limestone." The present indications point strongly 
to the enppoaition that the caloareons members of the series 
below the line mentioned practically form one great limestone 
formation, with nnmerons intercalated lens-ahaped beds of 
sandstone, arranged largely perhaps as already explained. 

For the entire Magnesian series — embracing the seven 
nambers of Swallow — Broadbead* baa recently given the name 
Ozark. 

If in fatare it seems advisable to separate the First Lime- 
stone and Sandstone from the underlying strata, Broadhead'e 



Fig. 2. Ddpoiltian of Oiuk Bocka. 

name by slight restrictions may still be retained to designate 
these rocks. 

It appears qnite probable that the " First Magnesian " lime- 
stone is the representative of the " Lower Magnesian " of the 
npper Mississippi region, the Saint Peter sandstone being ab- 
sent in Missoari, or rather represented by calcareous deposits. 
As intimated previously, there seems to be considerable evi- 
dence pointing toward a line of nnconformity between the 
Magnesian limestones below the " Sacoharoidal " sandstone 
and that rock. This horizon below the Trenton would appear 
to be equivalent to the Ohazy or npper Oalciferous of the Ap- 
palachian districts. It may be regarded as made np of ( 1 ) a 
more or less interrupted sandstone forming tbe basal and mar- 
ginal portion; and (2) a magnesian limestone having a very 
considerable geographic extent. 

•Am. Oeologlat, Vol. VUI, p. is. HlnneBpoUi, 1S«1. 
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SILURIAN. 

The lower Silurian rocks of Missoari are confined entirely 
to the eastern border of the state in the immediate vicinity of 
the Mississippi river. In the southeastern part of the district, 
where the entire series is fally exposed, there is a fonr-fold 
division— a median shale formation with heavily bedded lime- 
stones above and below. These members are : 

Girardeau limestone. 

Hudson River shales. 

Trenton limestone. 

First Magnesian limestone. 

^^ FIRST MAGNESIAN" LIMESTONE. 

This is usually a buff, heavily bedded dolomitic rock, not 
very compact, but withstanding well the effects of weather- 
ing. Its maximum thickness, as determined by Shumard, is 
over 150 feet. Swallow,* Broadheadf and others considered 
this formation as belonging to the Oalciferous ; while Worthen 
placed it in the Trenton. In attempting to correlate it with 
the series of the upper Mississippi river, it seems not likely 
that it is the representative of the lower Magnesian or Oneota 
limestone of- that region; the Saint Peter sandstone being 
absent in eastern Missouri, or replaced by limestone as already 
remarked. 

TRENTON LIMESTONE. 

In southeastern Missouri the Trenton limestone as now 
understood embraces, besides the Trenton as comprehended 
in earlier reports of the state, the Black Biver and Birdseye 
limestones of Shumard. The latter probably more properly 
represents the lower and less fossiliferous portion of the 
Trenton of the region, and nowhere can be separated faunally 
or lithologically from the upper part containing the typical 
Trenton fauna. 

The lower Trenton ( " Black River " and *' Birdseye " lime- 
stone ) is a compact, heavily bedded limerock, often not unlike 
certain lithographic stones in texture. 

*G^eol Sur. Mltsonri, Itt and tod Ann. Rep., p. 114. Itj65. 
tGeol. Sar. Hissonri, 1878-74, p. S9 1874. 
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The apper Trenton, or Trenton proper, is well exposed in 
all the counties along the Mississippi river from Marion to 
Oape Girardeau. In its northern extension it is chiefly a buff- 
colored or yellowish-gray limestone with occasional shale part- 
ings. Fossils are abundant in places, though often in the form 
of casts. Southward the limestone becomes compact, bluish- 
drab, with abundant fossils. 

HUDSON SHALES. 

Everywhere on the eastern border of Missouri, wherever 
the Trenton limestone is exposed, blue calcareous shales are 
found to overlie it. These shales rapidly disintegrate, upon 
exposure to the weather, into a soft plastic clay. Numerous 
thin seams of impure limestone are intercalated, and often 
fojm beds of considerable thickness. Fossils are abundant 
and well preserved. They are all very characteristic of the 
fauna occurring at Oincinnati, Richmond (Indiana), and in 
northeastern Iowa. 

Upon lithological and faunal grounds. Swallow and Shu- 
mard early correlated these shales with the Hudson River 
shales of New York and Ohio. In 1868 Worthen* called these 
beds the '^ Thebes " shales, from the village of that name in 
southern Illinois, on the Mississippi river below Oape Oirar- 
deau. As defined by the Illinois geologist, the Thebes shales 
and sandstone form the lowest member of the Oincinnati 
group — the upper section embracing practically the same beds 
as the Oirardeau limestone of Shumardf, but placed by the 
last author in the Upper Silurian. In the same region Shu- 
mard ( had previously ( though through delays not published 
until several years later) divided those shales into: 

Upper HadBon shales 45 feet 

Cape Girardeau sandstone ' 35 feet 

Lower Hudson shales 50 feet 

At Thebes the whole formation is well exposed in a sharp 
anticline, bringing up centrally the Trenton limestone above 

•Geol. Snr. minols, Vol. UI, p. 27. 1868. 

t Geol. But. MisBonri, IAS Ann. Bep., p. 164. 1855. 

}Geol. Smr. MUsonrl, Bep. 1865-1871, p. 261. 1878. 
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the water level of the MiBBisslppi river, and snccessively, on 
either side, all the beds of the Hudson shales. 

North of the Missonri river, in Pike, Balls and Marion 
counties, the lithological characters and fossils are essentially 
the same as in the southern part of the state. 

GIBABDEAU LIBf BSTONB. 

This rather well-remarked division of the lower Silurian 
in southeastern Missouri was first differentiated by Shumard 
in 1855, and provisionally called by him the Gape Oirardeau 
limestone, but was regarded as a member of the Upper, instead 
of the Lower, Silurian. 

Lithologically the limestone is bluish, very compact, and 
resembles somewhat the stones used in lithographing. It is 
rather thinly bedded, with numerous vertical fractures or 
joints. Fossils of peculiar types abound. Its thickness is 
over 60 feet. 

Worthen* also recognized this formation as a distinct ho- 
rizon, but made it the upper member of the Cincinnati group, 
the superior part of the Lower Silurian of the region. 

UPPBB SILUBIAN LIMBSTONBS. 

The rocks which in the Mississippi valley have commonly 
been referred to the Niagara have not been made out satisfac- 
torily in southeastern Missouri, and they do not appear to be 
represented at all along the northern and western borders of 
the Ozark uplift. 

At Louisiana, in Pike county, Mo., immediately above the 
Hudson shales, is a bed of white oolite five feet in thickness. 
It is overlain by a buff, dolomitic limestone, very massive, 
and having a vertical measurement of four feet. Two miles 
below the town this bed is ten feet thick, and still further 
to the south is said to thicken to upward of 30 feet. Above 
this layer are a few feet of dark-colored shales, containing 
apparently a well-defined Devonian fauna. Then comes the 
lithographic or Louisiana limestone. 

*Geol. Sar. minols, Vol. UI, p. 26. 1866. 
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Regarding the geological age of the oolite, there appears 
to be considerable evidence that it belongs to what may be 
termed the western Niagara. The systematic position of the 
overlying baif limestone has not been determined with cer- 
tainty, and its southward extension in Missoari has not been 
traced as yet. On the opposite side of the Mississippi river, 
in Galhoan county, Illinois, Worthen has reported a series of 
very similar sections between the Lower Silnrian and Lower 
Oarboniferons. There, however, there are two buff limestones 
above the oolite bed, each of which is mach thicker than the 
bnff layer at Loaisian^. The npper of these two limestones 
carries a characteristic Devonian fanna. The lower layer grows 
rapidly thicker southward, and is regarded as continuous with 
a lithologically similar stratum exposed near the mouth of the 
Illinois river, which has lately yielded abundant typical Upper 
Silurian fossils. 

The lithological and stratigraphical characters point to the 
correlation of the buff dolomitic limestone just referred to, as 
exposed at Louisiana, with the upper of the Illinois calcareous 
beds, or the Devonian. The fact also that the coral Aoervularia 
davidsoni and similar characteristic Devonian fossils found in 
the neighboring localities, in Illinois, have been reported from 
above Louisiana, suggests that this series is actually repre- 
sented on the Missouri side of the river. As the bed in ques- 
tion is apparently the only limestone from which Devonian 
fossils could be obtained, the inference is that the buff lime- 
stone above the oolite at Louisiana is probably Devonian rather 
than upper Silurian in age. 

CLEAR OBBEK LIMESTONE. 

The term Clear Greek was originally applied by Worthen,* 
in 1866, to a series of limestones exposed along the Mississippi 
river in Illinois, in Union and the adjoining counties, with a strat- 
igraphical position immediately above the Lower Silurian. Sub- 
sequently t the name was restricted to the upper portion and 

•Geol. SnT. lUlnoii, Vol. I, p. 126. 1866. 
tGeol. Sar. IlUnoiB, Vol. II, p. 8. 1866. 

G— 4 
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regarded as lower Devonian in age—the lower part being re- 
ferred to the Lower Helderberg. 

As described by Shnmard * in the geology of Gape Oir- 
ardeaa county, and also in the geology of Perry county f, his 
^Niagara and Delthyrls shales correspond in part to Worthen's 
Lower Helderberg of the adjoining districts. The upper por- 
tions of the Oleskr Greek limestones may finally be placed in 
the Devonian, but the lower portion ("Lower Helderberg'') 
certainly is Upper Silurian, and probably corresponds, in part, 
to the so-called Niagara of Indiana and elsewhere. 

These limestones attain a maximum thickness of probably 
400 feet. They are easily distinguished in the eastern parts of 
Ste. Genevieve, Perry and Gape Girardeau counties, where 
they form high rural escarpments along the streams of the re- 
gion. They are rather light-colored, grayish or bluish lime- 
stones, with considerable chert in layers. Fossils abound in 
certain beds. 

DEVONIAN. 

GRAND TOWEB LIMESTONE. 

In southeastern Missouri, the Devonian rocks are as yet but 
little understood. They have been subdivided and correlated 
with the New York section ; but it is quite manifest that any 
apparent parallelism is merely coincidental, and does not 
represent any real relationship. The upper limestones clearly 
contain the so-called Hamilton fauna of the West, and very 
properly may be regarded as representing the *' Hamilton 
group " of the adjoining states. The name here used is intended 
to apply to the Devonian rocks of southeastern Missouri, ex- 
posed best perhaps in the vicinity of Grand Tower, below those 
beds containing the fossils of the Western Hamilton. These 
rocks have been referred chiefly to the Onondaga and Oris- 
kany by Meek and Worthen and others. The fauna contained 
seems to differ very considerably from the typical Western 
Hamilton of other parts of the Mississippi basin. 

•Geol. Sar. biitBoari» 1806-71, p. 861. 1873. 
flbld.^p. 2S1. 
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OALLA.WAY LIMBSTONB. 

In soatheaBtern Missoari, rocks containing the typical 
fanna of the Western Hamilton are sparingly represented in 
Perry and Gape Girardeau counties, in connection with the 
limestones mentioned • above. In this region the limestones 
belonging to this group are dark-colored, shaly rocks, quite 
different from the associated strata. 

North of the Ozark uplift the Devonian rocks referred to 
the Hamilton extend westward along the Missouri river as far 
as Jefferson Oity, having their most typical development in Oal- 
laway county. In several places abundant fossils of this for- 
mation have been obtained from strata having lithological 
characters not very unlike the beds of the eastern Ozark 
region referred to the same age. 

At Wintield, in Lincoln county, near the line of the so- 
called Oap-au-Oris fault, the Western Hamilton limestone con- 
taining numerous characteristic fossils, is inclined at a high 
angle, about 75^ The beds lean against beds of the great 
Magnesian limestone series. 

The limestone beds at Louisiana, near the probable north- 
ernmost surface extension of the Devonian rocks in Missouri, 
have already been discussed under the Niagara group. The 
thin beds of clay-shales at the same place, particularly the up- 
permost sandy layers containing abundant fossils, are con- 
sidered at length further on, in connection with the remarks on 
the Lithographic limestone. 

CARBONIFEROUS. 
Lower Carboniferous, or Mississfppian, Series. 

In the great interior basin of the Mississippi the basal se- 
ries of the Oarboniferous is exposed more or less continuously 
over broad areas, extending from northern Iowa to Alabama, 
and from Ohio to New Mexico. In lithological characters the 
rocks contrast sharply with the overlying members of the sys- 
tem — the first being chiefly compact, highly fossiliferous lime- 
stones ; the second principally clay-shales and sandstones. 
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For this lower caleareoos portion the term " Sobcarbon- 
iferoas" has been applied usnally ; but, as will be seen here- 
after, there are serioas objections to the use of this name. 
*' Mississippian series'' has heretofore been employed as a 
substitute in the present connection. The name was orig- 
inally suggested, in nearly this sense, by Alexander Winchell, 
and has been recently somewhat modified and applied by H. 8. 
Williama* 

More than half a century has passed since the rich and 
varied faunas of the later Paleozoic rocks of the continental 
interior first began to attract attention. From the beginning, 
an exceedingly active and ever-growing interest was taken in 
the various forms of ancient life represented, and as a matter 
of consequence the geological history of the region was ap- 
proached from the biological rather than the stratigraphical 
side. Especially was this the case along the line of the Mis- 
sissippi river, where the most important exposures of the strata 
in question occur. 

The relations of the most important horizons of the lower 
Oarboniferous in the upper Mississippi valley were early made 
out by Owen and others; and although Owen's views under- 
went radical modifications during the dozen years that he waa 
engaged in studying these rocks, his subdivisions have been 
practically the basis of all subsequent classifications. In the 
main they have been adopted everywhere, notwithstanding the 
fact that a considerable diversity of opinion has always existed 
in respect to the minor stratigraphical details. 

In the naming of the several assemblages of beds, the 
leading and most widely known terms that have been applied 
have been taken from localities situated on the ^' Father of 
Waters." The Mississippi section therefore becomes the most, 
important of ail in the correlation of the Lower Carboniferous 
rocks of the great interior basin. For this reason it was that 
recently all the original localities were visited, the various expo- 
sures examined in detail, and their relationships with each other 
and with the overlying and underlying strata particularly noted. 

•Bal. U. S. Geol. Sar., No. 80, p. 136. 1891. 
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The nominal history of the major subdivisions of the 
Paleozoic of the Mississippi basin need not be reviewed in 
this place. Safflce it to mention that the term Sabcarbonifer- 
ous had in the beginning a very different meaning from what it 
has had of late years. As originally proposed by Owen,* the 
name was used merely to indicate an indefinite series of lime- 
stones below the coal-bearing strata of the interior. Subse- 
quently the same author limited the formation below to the blue 
fossil-bearing limestones, now known as the Cincinnati beds. It 
was in 1847, when Owen and l^orwood f gave the "black slates" 
as the upper limiting member of the Devonian, that "Subcar- 
boniferous" was still further restricted ; thus for the first time 
giving the name ''Subcarboniferous" the meaning which has 
been generally attached to it of late years. 

The most familiar names assigned to the subdivisions of the 
Oarboniferous along the Mississippi river are: Ohouteau, 
Kinderhook, Burlington, Keokuk, Warsaw, Saint Louis, Sainte 
Oenevieve, Chester, Easkaskia and Coal Measures. 

Typical Sections Along the Miasisaippi River. 

A few of the most characteristic sections have been se- 
lected for notice here, and their lithological details briefly 
explained. By comparison with the general section on the 
accompanying plate iv, the stratigraphical relations according 
to the present understanding may be indicated in the briefest 
possible manner. These sections are taken at places where 
the most minute and satisfactory information has been obtained, 
and they assume their names from these localities. They are 
all marked on the general section (plate iv). 

*Be6earohMon tbe Protosolo and Carb. Bocks of central Kentnoky during the 
year 1846. 1817. 

t Bep. Ocol. Beo., Indiana, 1887. p. 13. 1889. 
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J. Burlington Section, 

Feet. 
10. Limestone, Impure, somewhat clayey, thinly bedded, wltn chert 

nodules and seams 20 

9. LlmestoDe, gray, ooarBe-gralncd, encrinital, with oooaslctpal clay 

partings and some flint 30 

8. Shales, buff, calcareous and silicious, with thin limestone apd 

flint bands 23 

7. Limestone, brown and gray, encrinital, compact and heavily 

bedded, with thin clay partings 27 

6. Limestone, rather soft, bufl, probably somewhat magneslan, ap- 
parently sandy locally 6 

5. Oolite, gray 4 

4. Sandstone, soft, fine-grained, yellow, highly fossiliferons. ...... 6 

3. Limestone, gray, impure, fragmentary, with often an oolitic 

band below 9-13 

2. Sandstone, soft, fine-grained, bluish or yellowish, clayey, pass- 
ing into sandy shales in places 20-30 

1. Clay-shale, blue, fosslliferous, shown by borings to extend 50 to 

100 feet or more below the water level (exposed) 60 

All beds below No. 6 are regarded as Kinderhook. Nob. 
7 and 8 are the lower Barlington limestODe ; Nos. 9 and 10 the 
upper Barlington limestone. 

IL Keokuk Exposures; Tabor^a Saw-milL 

Feet. 

9. Drift and Loess 10 

8. Sandstone, Boft, brown or yellowish, passing into a fine-grained 

conglomerate in places, irregularly cross- bedded, and lying 

nnconformably upon the next ( exposed ) 10 

7. Limestone, blue and ash-colored, brecclated, indietinctly bedded 

locally, and passing elsewhere into regularly bedded layers. . 25 

6. Limestone, brown. Impure, arenaceous, heavily bedded 4 

6. Shale, blue, calcareous, clayey 10 

4. Limestone, impure, massive, weathering brown 7 

3. Clay-fihale, with occasional limestone bands and abundant little 

crystal grottoes— the *^ geode-bed '* 35 

2. Limestone, thinly bedded, somewhat shaly 5 

1. Limestone, blue, encrinital, heavily bedded and more or less 

highly fosslliferous ( exposed ) 45 

Below No. 4 of this section is the Keokak groap of Hall; 
4 to 6, inclusive, form the Warsaw, of the same author ; while 
No. 7 U the Saint Louis limestone reposing nnconformably 
upon the brown massive layer No. 6, and with the Goal Meas- 
ures, No. 8, superimposed nnconformably upon it. 
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IIL Warsaw Section. 

Feet. 

6. LImestODe, ash-oolored, brecoiated 26 

5. OritBtone, buff, c&loareons, foBSlliferoas 8 

4. Clay-Bhale, blae, with thin bands of impure limestone 26 

3. LimeBtone, oompaot, buff, with encrinital layer above 6 

2. Clay-Bhale, blue, "geode-bed" 30 

I . LimeBtone, thinly bedded, encrinital, highly fossiliferouB (exposed) 16 

1^08. 1 to 5 are regarded as Keokuk ; of these, l^os. 3, 4 
and 5 are the typical Warsaw of Hall. !No. 6 belongs to the 
Saint Louis. 

1 V, Louisiana Exposures. 

Feet. 

16. Soil 2 

14. LimeBtone, compact, yet thinly bedded, encrinital, with consld- 

able gray and brown chert 60 

13 . LimeBtone, massive, white, encrinital, coarse-grained 12 

12. LimestOTre, brown, encrinital, with irregular chert bands and thin 

clay seams occasionally 20 

II . Limestone, very heavily bedded, white, encrinital 11 

10. Limestone, brown, encrinital, somewhat sandy In places; earthy 

and disintegrating on exposure to the weather 10 

9. Limestone, fine-grained, bni! . 8 

8. Shale, brown, sandy 12 

7. Shale, green 60 

6. Limestone, thinly bedded, compact, buff, In layers from 4 to 6 

inches in thickness, with a thin and sandy highly fossiliferons 

seam at the base 60 

6. Clay shale, blue 2 

4. Shale, black, fiBSile 4 

3. Limestone, compact, massive, buff 10 

2. Limestone, gray, oolitic 6 

1. Shale, blue, with numerous thin limestone bands, rich in fossils 

(exposed ) 60 

All above No. 9 belong to the Burlington limestone; the 
beds Nos. 6 to 9, inclusive, are Kinderhook, 9 being the Chou- 
teau limestone of Swallow ; Nos. 7 and 8 the Vermicular sand- 
stone and shale of the same author, and No. 6 the lithographic 
limestone. 

F. 8aint Louis Section. 

Feet. 

Limestone, blue and gray, compact, rather heavily bedded, more or 

less highly fossiliferouB, with thin marly partings ( exposed 

to water level ) 126 
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VL BaifUe Genevieve to Sainte Mary. 

8. Soil 3 

7. Handstone, toft, yellow. ferragiDoas ( exposed ) 15 

6. Clay-Bhale and heavily bedded blae limestone 125 

5. Sandstone, yellowish (Aax Vases river) 70 

4. Limestone, blnish, thinly bedded ( Sainte Genevieve ) 45 

3. Limestone, rather heavily bedded, blue and ash-oolored, with 
marly partings, showing cross-bedding in places ; oolitic and 

cherty locally 135 

3 . Oolite, white, fossilif erons 15 

1. Limestone, massive, compact, white in color and highly fossilif- 

erons (exposed) 60 

No. 1 is probably upper Keokuk ; Nob. 2 to 4 belong to the 
Saint Lonis group ; No. 6 is the Kaskaskia. No. 7 is the basal 
sandstone of the Goal Measures. 

VIL Chester Section. 

jree'. 

8. Sandstone, ferruginons, with plant remains ( exposed ) S6 

7. Shale, green and blue, with occasional limestone bands 10 

6. Limestone, gray, more or less nodalar and Impare 46 

6. Shale, green and bine, with thin limestone layers, highly fossil- 

iferons in places 46 

4. Limestone, heavily bedded, compact, encrinital, with clay part- 
ings 3 

3. Shale, drab, fossiliferons, with thin calcareous seams 4 

3. Limestone, dark drab, compact 4 

1. Limestone, heavily bedded, blue and gray ( above water level ) . . 75 

KINDEBHOOK BEDS. 

Definition — There seems to be a general unanimity of opin- 
ion as to the propriety of regarding as a distinct subdivision the 
Lower Carboniferous rocks of the Mississippi basin below the 
Burlington limestone. The upper line of demarkation is easily 
recognizable throughout its whole geographic extent. Its 
lower limit, however, has not been made out satisfactorily over 
the entire area of its occurrence; but in many places the group 
of strata is known to rest on the ^' black shale " so well de- 
veloped in Tennessee, and generally regarded as Devonian age. 
For the groups of the beds in question, or parts of the group, 
various names have been given. But their historical consider- 
ation need not be dwelt upon at length here. Whatever may 
be, eventually, the most appropriate term to apply to this sec- 
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lion, it Beems advisible for the present to retain Meek and 
Worthen's name for these rocks as e^cposed along the line of 
the Mississippi river. 

Among the earliest references to the rocks of this gronp 
in the continental interior is that made in connection with 
Owen's explorations in soatheastern Iowa.* This anther 
called some sixty feet of ash-colored shales exposed above the 
level of the water in the Mississippi river to the base of the 
encrinital limestone at Burlington the ^^ argillo-calcareons 
gronp," and regarded it as belonging to the lower part of the 
Snbcarboniferons. These shales were actually a portion of the 
median member of what Swallow f in Missouri had termed the 
*'Ghemung" group. This group was divided into (1) the 
Chouteau limestone, ( 2 ) the Vermicular sandstone and shales, 
and ( 3 ) the Lithographic limestone. Within the limits of the 
region under consideration the three divisions are quite per- 
sistent and easily recognizable over wide areas. The last two 
members have recently been termed, and very appropriately, 
the Hannibal shales and the Louisiana limestone respectively, 
since at the places in northeastern Missouri bearing these 
names they are exposed in their full development. 

Throughout Iowa, Illinois and Missouri, at least, and per- 
haps in other states also, wherever the Kinderhook rocks are 
exposed, its members, as here designated, will always be recog- 
nized to a greater or less extent as convenient stratigraphical 
unit, particularly in faunal studies. Over all three of the 
states named these subdivisions are sharply defined lithologi- 
cally, except possibly toward the northern known limits, 
though there the rocks have received comparatively little or 
no attention. At the present time it seems very probable that 
the third or lowest member — the Louisiana or Lithographic 
limestone — will find a closer relationship with the Devonian 
than with the Oarboniferous, and that eventually it will be re- 
garded as the capping stratum of the former over all the terri- 
tory contiguous to the Mississippi. 

•Geol. 8or. WiBCOnsiD, Iowa and Minnesota, p. 92. 1862. 
t Ann. Bep. Oeol. Bur. MiMonri, p 108. 186S. 
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In 1858 Hall continned to regard the Barlington (Iowa) 
section below the oolite layer as Ghemang. But be also in- 
claded in tbe gronp some yellow sandstones occurring fifty 
miles to tbe northward, which Oalvin* has recently proved con- 
dasively to be of Devonian age. 

Although Owen bad refeiTed the shales lying immediately 
below the limestone at Barlington, Iowa, to the Subcarbon- 
iferons (limited) more than a decade previously, Meek and 
Worthen f in 1861 were the first to prove beyond a doubt that 
the faunas of the rocks along the Mississippi river between 
the cities of Barlington and Saint Loais, and lying between the 
** black shales '' and the Barlington limestone, have much closer 
afBnities with those of the overlying strata than with those 
below, and therefore the rocks in question properly belong to 
the Lower Carboniferous series. The name *^ Kinderhook ^ was 
then proposed for the formation. 

Soon after, Worthen | published farther details, especially 
in regard to the typical locality, Kinderhook, Illinois. Various 
sections in the neighborhood were fully described, leaving no 
doubt as to the exact limits that were intended to be assigned 
to the formation. On the opposite side of the river, in Mis- 
souri, the exposures are practically continuous for more than 
30 miles, and show well the relations from the *^ black shales" 
to the upper division of the Burlington limestone. 

In the Iowa section, White || recognized as Kinderhook 
the Burlington rocks previously called Ohemung, together with 
a few feet of what was once considered as belonging to the 
superimposed stratum. 

The '^ Ohouteau " group takes its name from the leading 
member of the three-fold division, the Chouteau limestone. 
The application in this sense was first proposed by Broadhead,§ 
who used the term to cover the same limits as Swallow's 
*' Chemung'' in the earlier Missouri reports. Very recently 

•Am. GeolORlst, Vol 111, p 25 IK^. 
tAm Jour 8M.. Vol, XXXII, p K«^. ISiil. 
tGeol Sar. Illinois, Vol. 1, p liV^. lSi« 
'Geol. of lows. Vol. 1« p iv^. 1870 
§Ge<a. Sar. Missouri, p. 96 lii74. 
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the name apparently has been extended by Williams* to em- 
brace also the lower Oarboniferoas littoral deposits ( Waverly 
grits, etc.), as well as the more open sea depositions of argil- 
laceoas and calcareons material ( Kinderhook shales and lime- 
stone). 

From the foregoing it appears that in the states bordering 
the Mississippi river, the term Kinderhook has priority in the 
naming of the inferior member of the Lower Oarboniferoas as 
now generally understood. Whether or not Waverly or Mar- 
shall, as rocks of probably the same age in Ohio and Michigan 
are called, should replace Meek and Worthen's name, remains 
to be seen. These probably represent the littoral deposits of 
the more westerly limestones jast referred to. Both lithologi- 
cally and fannally, they are snfOiciently distinct from the west- 
ern deposits to make a separate designation for them desirable, 
at least for the present. 

Louisiana Limestone. — The Loaisiana limestone (Swallow's 
Lithographic ) is exposed best perhaps at Loaisiana, in Pike 
coanty, Missouri, where it attains a maximum thickness of 
more than 60 feet. As its early name suggests, its texture is 
very similar to that of the stones used in lithography, being 
very flne-grained, compact, and breaking with a sharply con- 
choidal fracture. In color it is usually ashen, often with a bluish 
tinge. But these characters do not persist throughout its 
range. According to both Swallow and Broadhead, it becomes 
elsewhere coarse-grained, less homogeneous and more heavily 
bedded than at the typical locality. It is usually rather thinly 
bedded, the layers being from four to six inches in thickness, 
and wherever exposed stands out in high, rural escarpments, 
with every appearance of artificial masonry. (Plate v.) The 
lower layers are more or less arenaceous, and yield numerous 
fossils. At Louisiana this limestone rests on a dark, clayey 
shale, whose thickness is about six feet, and this again on a 
compact, buff, magnesian limerock, probably of Silurian age. 

In southwestern Missouri this division of the Kinderhook 
has received but little attention, and its true relations as yet 

*Bal. U. 8. Geol. Snr. No. 80, p. 160. 1891. 
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have not been made oat very satisfiftotorily. At every locality 
where it has been reported in this region, its lithological char- 
acters are very dififerent from those in the more northern dis- 
tricts, and its stratigraphic relations are for the most part 
somewhat uncertain. However, Shumard reports it capping 
hills of the Magnesian limestone series in Ozark, Donglas and 
Wright coanties, and overlaid by sandy shales containing typi- 
cal Kinderhook fossils. Broadhead also believes it to be 
recognizable in Cedar and Saint Glair coanties; while Swallow 
states that 30 feet of it, preserving its characteristic texture, are 
exposed in Jasper county. 

Although for many years past the Kinderhook beds have 
been regarded as the basal part of the Lower Carboniferous 
(or Mississippian ) series in the upper Mississippi valley, a de- 
cided Devonian facies of the contained fossils has always 
been observed. This peculiar faunal aspect has occasioned 
much comment, and has attracted wide notice. So much were, 
some of the earlier geologists impressed with this character 
of the organic remains, that they hesitated but little in refer- 
ring the beds in question to the upper Devonian. 

The best exposures of Kinderhook rocks are found along 
the Mississippi river at Burlington, Iowa, Kinderhook, Illinois, 
Hannibal and Louisiana, Missouri. At all of these places the 
lithological characters are practically the same, except perhaps 
toward the more northern pctrt of the exposed range, where 
the upper part is changed somewhat, and the lower portion 
does not rise above the water-level. At Louisiana the expos- 
ures are perhaps more open to observation than elsewhere ; 
though for 70 miles along the river the outcrop is practically 
continuous. The vertical section has already been given in 
another place. 

In 1852 * Owen, who was the first to give attention to 
the geological details of the rocks as exposed along the ^^ Fa- 
ther of Waters " above the mouth of the Missouri, limited, as 
already stated, the term ^^ Subcarboniferous," which hitherto 
had long been applied to all the strata below the Coal Meas- 

•U. S. Geol. Bar. WiBConsln, Iowa and Minnesota, p. 98. 1852. 
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urea down as far as the Hadson Biver shales, to what prac- 
tically is now known as the Lower Garboniferons or Missis- 
sippian series. The Louisiana or Lithographic limestone was 
not inclnded ; for his ^' Argillaceoas Martites" seem to have been 
regarded as the basal member. Swallow,* Hallf and White,! 
who were well acquainted with the section and its fossils, cor- 
related the beds immediately below the Barlington limestone 
wiih the Ohemnng ( Devonian). In northeastern Missouri and 
adjoining portions of Iowa and Illinois, the "Chemung" in- 
cluded the Chouteau limestone, Vermicular shales and Lith- 
ographic limestone. Hall, who had studied more particularly 
in Iowa, erroneously regarded certain sandy shales or yellow 
sandstones, just below the great limestone at Burlington, iden- 
tical in age with a lithologically similar rock 50 miles to the 
northward, at the mouth of Piae creek, in Muscatine county, 
Iowa. The latter, as has been stated, has recently been 
shown by Calvin || to belong to the Hamilton group, as known 
in Iowa. Consequently Hall, having investigated the more 
northern locality more thoroughly perhaps, very naturally came 
to the conclusion that the entire formation under considera- 
tion as he understood it was actually Devonian. But as 
already shown, the rocks of the two localities are widely sep- 
arated in point of time. 

Meek and Worthen, § who had considered chiefly the fossils 
in the upper part of the so-called ^' Chemung," both at Burling- 
ton, Iowa, and Kinderhook, Illinois, a few miles from Hanni- 
bal, Missouri, regEtrded the fauna to be more closely related to 
the Garboniferons than to the Devonian. Since the publica- 
tion of these views, writers upon the subject have accepted 
them, and they have been adopted in the geological reports of 
Illinois, Missouri and Iowa. 

By reference to the vertical section already given, it will 
be seen that the commonly known Kinderhook of this region 

•Oeol. Sar. Mlssoori, Ann Bep , p. 191, 185S. 

t Geol. Iowa, Vol. I, p. 99, 1858. 

: Proo. BoBton Soc. Nat. HIb. , Vol. XIU, p. 889, 1862. 

II Am. OeologlBt, Vol. II, p. SB, 1889. 

§ Am. JooT. Sci . , (8) , Vol. XXXU, p. 167. 1866. 
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is a three-fold division, the upper and lower being limestones 
and the middle one clay or sandy shale. At Bnrlington the 
fossils heretofore noted have been fonnd in the upper portion 
of the formation ; though very recently an extensive and inter- 
esting fauna has been discovered in the clayey portion much 
lower down. Here the lower calcareous member is not ex- 
posed. At Louisiana and vicinity the median member is prac- 
tically unfossiliferous, as is also the lower, except at the very 
base. 

It will be recalled that Marion and Pike counties, Missouri, 
at Hannibal, Louisiana and Olarksville principally, were the 
leading localities for a large proportion of the " Kinderhook '^ 
fossils originally described by Shumard, Hall, White and Win- 
chell. It will also be noted that most of these forms have a 
very decided Devonian aspect which gives a peculiar and char- 
acteristic physiognomy to the faunas of the three beds. Here- 
tofore little mention has been made concerning the exact 
horizon of the fossils in question, mere reference to the 
''Lithographic" limestone or Kinderhook beds being con- 
sidered sufOicient. Lately, however, extensive collections of 
fossils have been made at all three places just mentioned, as 
well as many intervening and neighboring exposures.. Every- 
where the Lithographic or Louisiana limestone has been found 
to be essentially devoid of organic remains, except an occa- 
sional form in the thin sandy partings above the bottom- 
most layer, which is less than one foot in thickness. At the 
very base of the limestone is a thin seam of bufiF, sandy shale y 
seldom over three or four inches in thickness. This seam is 
highly fossiliferous. It contains the Produetella pyxidata 
(Hall), Oyrtina aeutiroatris (Shumard), Ohonetes ornata (Shu- 
mard), Spirifera hannibalensis (Shumard), and a host of other 
forms, many indistinguishable from species occurring in un. 
doubted beds of the Western Hamilton. The sandy seam is 
underlaid by six feet of dark argillaceous shale, which has been 
regarded as part of the Devonian '' black shale " of the Mis- 
sissippi basin. This in turn rests upon fifteen or more feet of 
buff magnesian limestone and oolite, of Upper Silurian age, 
probably. 
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Lithologically, the thin sandy layer is more closely related 
to the anderlying shales than with, the overlying limestone. 
Faanally, it has very mnch nearer afSnities with the Western 
Hamilton. (Devonian) than with the Kinderhook (Lower Oar- 
boniferoas). In Iowa the " Devonian aspect" of the Kinder- 
hook fannas has disappeared, largely, since Calvin's recent 
discovery that the ^^Gbeman^" sandstones of Pine creek, in 
Muscatine county, Iowa, are in reality trae- Devonian. In Mis- 
souri the same Devonian facies of the fauna contained in the 
lowest member of the Carboniferous is lost from view, almost 
completely, by eliminating the species found in the thin sandy 
seam at the base of Louisiana or Lithographic limestone. The 
fannas of the Devonian and Carboniferous of the upper Mis- 
sissippi valley thus become more sharply contrasted than ever. 
The apparent mingling of faunas from the two geological sec- 
tions, manifestly, was based upon erroneous assumptions 
rather than upon the detailed field evidence. 

Depriving the ^* Lithographic " limestone, which attains a 
thickness of more than 60 feet at Louisiana, in Pike county, 
Missouri, almost entirely of the extensive fauna commonly as- 
cribed to it, and which, as has been seen, comes from a thin 
seam lying below the calcareous layer, its geological age be- 
comes a problem yet to be solved. The few fossils bnown from 
the limestone itself have been heretofore rarely met with. It 
is not at all unlikely that the lorwer limestone of the Kinder- 
hook eventually may prove to be of Devonian age. But until 
abundant evidence to this effect is found, it seems advisable to 
still consider the Louisiana (Lithographic) limestone as the 
basal member of the Carboniferous. 

It appears also very probable that a marked unconformity 
exists between the Carboniferous and Devonian rocks of the 
area just referred to, instead of a regular sequence of strata 
as has been usually supposed. The proofs of this statement, 
however, are not such at present as to warrant a definite 
formulation of the evidence ; yet many facts recently obtained 
point strongly toward this conclusion, while the sharply con- 
trasted faunal peculiarities are in themselves very suggestive 
and remarkable* 
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Hannibal Shales. — The Hannibal Shales ( Yermicalar 
shales of Swallow ) have a maximnm thickness of more than 
70 feet at the typical locality in Marion connty (plate vi). 
They are fine blaish or greenish argillaceons beds, often with 
considerable amoants of calcareoas and magnesian carbonates, 
forming in places impare earthy bands of magnesian limestone. 
The npper portion nsaally contains mnch fine arenaceons 
material, passing locally into sandy shales, shaly sandstones, 
and to the northward especially substantial sandrocks snitable 
for ordinary masonary. The indurated sandstones are largely 
absent in the southwestern part of the State. Downward the 
shaly sand-beds lose their arenaceous character and pass 
rapidly into the greenish clay shales, which appear remarkably 
uniform over broad areas. At Burlington, Iowa, recent exca- 
vations show a thickness of more than 70 feet, while borings 
indicate a vertical measurement of double that figure. 

These shales attain their best development in Marion, 
Balls and Pike counties, and in the contiguous districts of 
Illinois. From this place they pass southeasterly and south- 
westerly in a broad curved belt around the Ozark uplift. 

In southeastern Missouri the exact equivalents of this 
formation are not definitely understood. In Ste. Genevieve 
county, certain variegated clay-shales below the Burlington 
Limestone have been referred to the Vermicular of Swallow. 
Worthen has also regarded as Kinderhook a series of argilla- 
ceous and silicious variegated shales found immediately above 
the ^' black shale" of the Devonian, in the adjacent parts of 
Illinois. 

Westward from the typical locality, the Hannibal shales 
become more calcareous and much thinner, in some places 
apparently unrepresented, while the Chouteau rests directly 
upon the Ozark series of magnesian limestones. This thin- 
ning of the formation in question seems to be due in a large 
part to a low anticline tending northwest and southeast 
through Pettis, Morgan and Oamden counties. The origin of 
the fold probably dates back to a period soon after the deposi- 
tion of the last of the Ozark series. South of the anticlinal 
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axis jast mentioned, the strata correlated with Hannibal shales 
partake more of the character of a soft magnesian limestone, 
bat so earthy that it should not perhaps be termed limestone. 
It contains some of the lead and zinc ores of the district, which 
are now being extensively mined. On Pierson creek, seven 
miles southeast of Springfield, in Greene county, more than 40 
feet of this formation is exposed in mine shafts. It is overlaid 
by 35 feet of typical buff limestone ( Ohouteau ), over which is 
the lower Burlington, here highly fossiliferous. In Ozark, 
Douglas and Wright counties Shumard has called attention to 
isolated patches of these shales with abundant and character- 
istic fossils; and they are well developed in Polk county. 
They cap the highest hills of the great Magnesian limestone 
series, suggesting that the entire formation has been mostly 
removed, through protracted erosion, from this part of the 
State, perhaps as far northward as the Missouri river. 

Chouteau Limestone — the upper member of the Kinder- 
hook — is a fine-grained, compact limestone, buff in color, and 
usually more or less impure from an admixture of clayey ma- 
terial. At Hannibal and Louisiana it has a thickness of from 
10 to 15 feet, apparently thinning out rapidly northward. It is 
probably represented at Burlington, Iowa, by a few feet of 
buff, calcareous layers lying at the base of the great limestone 
at that place. At Legrand, in Marshall county, Iowa, 50 feet 
of buff magnesian limestone immediately underlying the Bur- 
lington may perhaps be a northward extension of the Ohou- 
teau. Southward, in Missouri, the bed in question increases 
in thickness until it attains a measurement of 100 feet or more 
at Sedalia, and about 80 feet in the vicinity of Springfield, in 
the southwestern part of the State. Near Ste. Genevieve 
there are probably from 75 to 100 feet of this limestone. It is 
quite possible that in the northwestern part of this State, far 
below the Coal Measures, this limestone attains a much greater 
thickness. 
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AUGUSTA LIBfBSTONB. 

In a paper entitled *' Garboniferoas Echinodermata of the 
Mississippi Basin," published in September, 1889,* it was pointed 
oat npon purely paleontological groands, as well as for litholo- 
gical and stratigraphlcal reasons, that the Barlington and Keo- 
knk limestones shonld be incladed ander a single title, at least 
along the line of the Mississippi river where the typical ex- 
posures occur. At that time no name was proposed, for the 
reason that it was not thought advisable until further investi- 
gation was extended southwestward and southeastward from 
the original localities, and the exact relations made out be- 
tween the rocks as shown in the latter place and those of dis- 
tant regions referred to the same age. Quite recently, however, 
Williamsf has suggested for this long-needed term '^ Osage." 
This is the name of the river of western Missouri which cuts 
through the lower Oarboniferous series as represented in Saint 
Glair county. 

As stated in the more recent publications in which the 
name has appeared, ^' Osage " has been used for the Burlington 
and Keokuk rocks of Missouri only provisionally — until more 
detailed information could be obtained. The term Osage does 
not now appear applicable, in the sense in which it was origi- 
nally proposed, to the rocks of the Mississippi basin under 
consideration. The Osage river, from which the name is taken, 
flows for a greater part of its length through limestones of the 
great Ozark series (Gambrian or Lower Silurian). The upper 
part of the river passes through Goal Measure beds almost 
entirely. Only a very small portion of the water-course touches 
the Lower Garboniferous at all. The " Osage country," by al 
Missourians especially, is a term applied to the region along 
the lower part of this stream. At Osceola, where the most 
typical section of the '' Osage " is exposed, the rocks appear 
to be as typical Burlington as at the city of Burlington itself. 
Recent visits have disclosed no Keokuk whatever at the place 

•Keyes: Am Jour. Sol., (3), Vol. XXXVIII, pp. Ifc6-188. 1889. 
tBal. U. 8. Geol. Snr., No. 80, p. 109. 1891. 
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in qaestion. One of the chief reasons for proposing Osage 
was that the beds of southwestern Missoari were thoaght to 
contain a mingling of faanas of both Barlington and Keokuk 
beds. Insofar as personal observation goes, the Kinderhook, 
Bnrlington and Keokuk beds are as sharply contrasted litho- 
logically, faunally and stratigraphically as in southeastern Iowa. 

From the foregoing it would seem that the **Osage" forma- 
tion at its typical locality is practically coextensive, and there- 
fore synonymous, with the Barliugton limestone. Southeastern 
Iowa has long been regarded as the typical locality of the 
rocks under consideration. There these beds have been de- 
scribed more in detail and are better understood than in any 
other region in which they occur. Since the Burlington and 
Keokuk limestones manifestly form a single epoch in the geo- 
logical history of the region, as has been conclusively shown 
a number of times recently ; since a term applicable to these 
rocks as a whole is desirable ; and since the name "Osage" is 
apparently unavailable, it has appeared best to adopt for the 
title of this formation the name of some locality in southeast- 
ern Iowa where the rocks are well exposed. Along the Skunk 
river, in the vicinity of Augusta, about JO miles southwest of 
Bnrlington, there is exposed the entire succession of these 
rocks, from the Kinderhook shales to the ^^geode bed." This 
name, therefore, seems more appropriate to use than perhaps 
some other better known term. Good exposures of the for- 
mation are found all along the Mississippi river from Keokuk 
to Bnrlington, as already mentioned. The limestone often 
stands out in overhanging cliffs over the softer Kinderhook 
beds, as is well shown in the vicinity of Burlington and else- 
where. 

The term Augusta, for the formations under consideration, 
has already been used and adopted in Iowa, and its application 
in Missouri is equally appropriate. 

Owen's encrinital limestone embraces, practically, the same 
beds that were afterward called the Burlington; and his lower 
Archimedes corresponds to Hall's Keokuk group below the 
geode bed. Shumard seems to have used the term ^* encrinital 
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limestone '' in a variety of senses — sometimes referring to the 
Burlington alone, sometimes to both Burlington and Keokuk^ 
and often to the Burlington and a part of the Keokuk. Partly 
on lithologioal grounds, but chiefly for paleontological rea- 
sons, the Augusta may be regarded as made up of three mem- 
bers — upper, middle and lower — coinciding essentially with the 
Keokuk and the upper and lower Burlington limestones. In 
regard to the fossils of the three horizons, the most conspicu- 
ous general dififerences were first suggested by White*, and 
quite recently t they have received further attention. These 
differences may be reiterated here. Those species from the 
lower Burlington are of small size, delicately constructed and 
highly ornamented. In the upper division of the Burlington 
the peculiar delicacy so characteristic of the forms of the 
lower bed is absent or has assumed a ruder phase, while in the 
Keokuk the orinoids are notable for large size, rough and mas- 
sive construction, bold and rugged ornamentation, and a con- 
spicuous exaggeration in many structural details. The last 
named consideration is of great interest, since it appears that 
in general the exaggeration of anatomical features is indicative 
of important biologic changes in that particular zoological 
group in which such extreme developments take place. 

It is apparent from a close study of the crinoids, and in a 
somewhat less marked degree, perhaps, among other zoological 
groups, that there was an abrupt change of physical conditions 
at the close of the Keokuk epoch. For, at this time, more than 
one-half of the Carboniferous genera of this class had become 
suddenly extinct. 

As already stated in another place, the abrupt extinction 
of a large proportion of the criuoidal and other forms of life at 
the close of the Keokpk is certainly suggestive of a series of 
wide-spread changes in the geographic and bathymetrio extent of 
the great interior sea ; and there is sufficient evidence to in- 
dicate that at the close of the Keokuk, the northern coast line 
of the broad shallow gulf which occupied the area moved 

• Joar. BoatOD Soc. Nat. HUt., Vol. VII, pp. 224-225. 1860. 
tKeyea: Amer. Jour. Sd., (S), Vol. XXXVIII, pp. 191-192. 1880. 
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rapidly sonthward, and this movement was soon followed by 
slight depression. The Saint Lonis waters^then pushed north- 
ward again, in some places several hundred miles. 

Burlington Limestone — The lithological characters of the 
Burlington limestone are remarkably constant over broad 
stretches of territory. At the original locality it is a coarse- 
grained enorinital limerock ; hard, compact and heavily bedded 
in some layers, porous in others, with scarcely enough of firm 
and cementing material to hold the crinoidal remains together. 
In some places, however, it is very compact, fine-grained and 
earthy, and is then reddish or deep brownish in color. Ohert 
nodules abound locally. The lower portions are usually much 
more heavily bedded than the upper — the partings of the in- 
ferior beds being commonly a coarse, calcareous reddish sand, 
while in the upper strata, clay seams are not infrequent. 

In western Illinois, in Pike and Marion counties, Missouri, 
in the southwestern and central portions of the same State, the 
lithological nature of this formation is the same. ( Plate vii, 
hills capped by Burlington limestone.) In Greene county, in 
the southwestern part of Missouri, the upper and lower divi- 
sions are as well marked faunally as they are in southeastern 
Iowa. In fact, the two divisions at both localities are in all 
respects so near alike, that a person investigating and collecting 
at Springfield and Ash Grove could not tell but that he was in 
the environs of Burlington city itself, if he did not actually know 
that he was nearly 300 miles away. But the Burlington fauna, 
in all its entirety, is found much farther to the southwestward — 
as far at least as the Lake Valley mining region of New Mex- 
ico, though there the lithological characters of the strata are 
somewhat different. For the most part the geographical distri- 
bution of the Burlington limestone is west of the Mississippi 
river. East of the stream the typical exposures of the rock 
are unimportant, and unknown beyond the immediate vicinity 
of the great water-course. 

In the most northeasterly counties of Missouri a shallow 
syncline carries the Burlington limestone below the level of 
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the river ; but it rises to view in the southern part of Lewis 
county, above Quincy. 

For more than 70 miles, from above Quincy to below 
Louisiana, the Burlington limestone forms an almost continu- 
ous mural escarpment, capping the high bluffs on either side 
of the Mississippi river. These bluffs rise to a height of from 
300 to 400 feet above low water. In many places they form 
bold overhanging cliffs, with a heavy talus at the base. At 
the southern end of the escarpment the limestone is every- 
where underlain by about 200 feet of shale and soft strata, 
which rapidly disintegrate, leaving the more durable overlying 
beds standing'out boldly. 

From Quincy southward the strata rise very gradually 
until the Burlington limestone, which appears a few yards 
above the water level at that place, has an elevation of more 
than 250 feet above the river at Louisiana. Below the lime- 
stone it will be seen from reference to the section that the 
beds are largely soft shales, which succumb to eroding agencies 
much faster than the great thickness of heavy compact lime- 
rock overlying. High hills with precipitous slopes are found 
there capped by the more indurated layers. They rise in 
almost vertical walls f^om about midway up the elevations. In 
consequence of this, a peculiar and very striking phase of topo. 
graphy is produced, reminding one very forcibly of the topo- 
graphical effects in the great driftless area of northeastern 
Iowa and the adjoining parts of the neighboring states. 

North of Quincy, as has already been stated, the Barling- 
ton rock dips below the water level of the Mississippi, and 
does not appear again until just above Fort Madison, in lowa^ 
while at the city of Burlington the base of the limestone is 
nearly 100 feet above the low-water mark. At this place the 
organic remains have received more attention than anywhere 
else; while the vertical range of the different species has been 
determined with great accuracy. From this locality, also, the 
extensive faunas of the Kinderhook were made known and 
many species described. But more than a third of a century 
has passed since the investigations of Hall, White and Win- 
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chell brought to light so many interesting forms which charac- 
terized the beds immediately below the Burlington limestone. 
At Burlington, too, the Burlington and Kinderhook formations 
are sharply contrasted lithologically ; and faunally the two 
horizons are equally well defined. 

Passing southward 100 miles to Louisiana, Missouri, the 
same lithological and faunal features are found as at Burlington. 
These characters are shown for 50 miles along the great river 
in this vicinity. 

In the lower bed of the Burlington limestone is found the 
typical and well-marked fauna of this formation. Many of the 
species, however, have a somewhat greater vertical range than 
at the Iowa localities. Among the most characteristic species 
of leading types of the life of the period may be mentioned : 

Orophocrinus stelliformls, Owen & Shumard. 

CryptoblaBtuB melo, Owen & Sbumard. 

GraQatooriDQB projectus, Meek & Worthen. 

Rtaodoorinas wachmuthi, Hall. 

Rhodocrinus worthenl, Hall. \ 

AgarlcocriDas brevis, ( Hall ). 

DoryorlDUB aDicorais, (Owen & Shamard ). 

Dorycrlaus eabacaleatas, ( Hall ). 

BatocrlDUB aequalis, ( Hall ). 

BatocriDus longirostrls, ( Hall ). 

BatocriDus ele^ns, ( Hall). 

Aotinocrinus proboBcldiallB, Hall. 

ActlDocrlnuB teaulBculptaB, MoChesney. 

PhyBetooiiQUB ornatoB, ( Hall ). 

8tegaQOcriDn8 BculptuB, ( Hall ). 

Steganocrinas araneoluB, ( Meek & Worthen ). 

PiatjcTiDUB americanuB, Owen & Shumard. 

PlatycrinuB burUngtonenBis, Owen A Sbamard. 

PlatyorinuB dlBcoideuB, Owen & Shamard. 

PlatycriDUBBubBpinoBaa, Hail. 

The fauna of this bed (about LI feet in thickness) is pri- 
marily a crinoidal one. The above mentioned forms are some 
of the most important marking this limited horizon. Many 
other crinoids, as well as brachiopods, corals and gasteropods, 
are mingled ; but they range upward into the other layers more 
or less extensively. 
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Above this bed is a slightly thicker member, of an intensely 
white color. It is encrinital chiefly, like the other, bat in ad- 
dition contains a large amount of comminated shell material 
derived from moUnscan remains. In places the shell fragments 
predominate, forming a floe shell breccia, not unlike the well- 
known coqnina rock of Florida. It is, however, so compact 
that good specimens of fossils are almost impossible to dis- 
lodge. The layers of this bed contain also considerable chert 
in small nodules and nodular bands. When first exposed in 
quarrying, these cherts are very compact, translucent, and 
break with a conchoidal fracture. Upon exposure these flints 
quickly slacken like quicklime to a fine, intensely white pow- 
der. If examined before the process of disintegration has 
proceeded more than half way, the white nodules are found to 
be charged with fossils, which, when taken out, cannot be told 
from plaster-of-Paris casts. Before being affected by atmos- 
pheric agencies, few or no traces of organic remains are to be 
detected in the cherts. But they actually contain a very ex- 
tensive assemblage of fossils, and in a perfect state of preser- 
vation when collected at the right time. They afford unusual 
opportunities for both structural and systematic studies, for 
many of the features commonly not met with are here found 
beautifully preserved. Such are the internal characters of 
crinoids and brachiopods, and the delicate ornamentation of 
nearly all groups. 

Careful comparisons of the fossils from these cherts and 
those of the surrounding limestones show that the forms to a 
great extent are identical. Moreover, numerous shells and 
crinoids are found partly imbedded in the chert and partly in 
the limestone, with a sharp line of separation, indicating clearly 
that the silicious impregnation was acquired long after the 
original deposition of the beds, and was not due to a greater 
silicity of the waters in which the calcareous deposits were 
made, as has been held by many prominent writers. This is 
in accordance with observations made elsewhere in the Bur- 
lington limestone. 
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The fftUDal aspects of the bed in qaestion are imrticalarly 
interestiDg. Some of the more common as well as the more 
important species may be enumerated as follows: 

OoDlatUes oeagenslB, Swallow. 

Phanerotinus paradoxas, Winchell 

CapolaB paraiius, Wnitie & Whitfield. 

CapulQsformosus, Keyea. 

Porcellia nodasa, Hall. 

Loxonema prolixa, White & Whitfield. 

8paerodoma pengaiB, (WiDohell). 

Pleurotomarla sp ? 

OmphalotrochuB Bpringyalensis, White. 

Holopea Bubconioa?, Winchell. 

StraparolluB ammoD, White & Whitfield. 

KuomphaluBluxuB?, White. 

MarchiBonia Bp.? 

BellerophoQ bilabiatuB, White & Whitfield. 

AllorlBma haDDibaleDBia, Shamard. 

BdmoDdiaDuptialiB, WiDchell. 

Bdmondia'burliagtoDenBiB, White & Whitfield. 

Conocardiam Bp.? 

LithophaguB occideDtalls, (White & Whitfield). 

Ayiculopeoten oirculuB, Shumard. 

LiDgula melie, Hall. 

DiBcina newberryi, Hall. 

Terebratula rowleyi, Worthen. 

ProdactuB arouataB, Hall. 

ProdactaB IseviooBtuB, White. 

Productella Bhamardiana, (Hall). 

Rhynohonella mieBonrienBiB, Shumard. 

Spirifera peoullariB, Shamard. 

Strophonema rhomboidallB, var. 

The forms in the accompanying list are all species which 
characterize the Kinderhook of Barlington, Iowa, and most of 
them were originally described from that place. In addition, 
many other species of lamellibranchs, brachiopods and gas* 
teropods, which occar very abundantly at the latter locality, 
are found in the white chert of Louisiana, along with a few of 
the Burlington limestone species. 

It is to be iioted that : 

( 1 ) The fauna of this horizon is predominantly moUuscan , 
presenting a marked contrast to that of the typical Burliogton 
limestone, which is principally crinoidal, with comparatively 
few brachiopods. 
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(2) That the fauna is the typical faana of the Kinderhook 
shales. 

(3) There are mingled in this fanna some of the forms 
found both above and below, which are there associated with 
species characteristic of the lower Burlington limestone. 

Here, then, is a well-defined Kinderhook fauna intercalated 
in the Burlington limestone, with practically no change of litho- 
logical characters ; a lower fauna suddenly appearing in the 
midst of a higher. This is the most marked instance of the 
kind that is at present known in the Carboniferous of the 
Mississippi valley. Though the separation is not very greats 
the present case is a striking illustration of Barrande's cele- 
brated Doctrine of Oolonies, so clearly developed in his Sys- 
tem Silurien du Centre de la Boheme,* and so ably defined in 
his Defense des Colonies. 

It is not to be inferred, however, that during the short 
supremacy of the lower fauna, in the midst of an upper, there 
was a complete extinction of the deposed forms, but rather, 
that owing to peculiar conditions the lower fauna merely dis- 
placed the upper temporarily, or pushed it aside into other 
districts for the time being. 

As far south as Ste. Genevieve county the Burlington beds 
still preserve their characteristic integrity. In the central part 
of the State the formation is well exposed in at least eight or 
ten counties. It forms the surface rock at and around Sedalia. 
> In the northern part of Morgan county numerous small out- 
liers of this rock are found on the highest hill-tops, resting 
directly upon the Ozark series. On the Osage river it is well 
developed, resting upon a thin layer of Chouteau, and this^ 
again, upon the old Magnesian limestones. Southwestward 
from the last locality the Augusta group has not, as yet, re- 
ceived very much detailed study, except in Greene county, 
where, as already mentioned, the Burlington is well defined in 
all its characteristic peculiarities. 

Eeolcuk Limestone — The upper member of the Augusta has 
its distribution chiefly on the eastern side of the " Father of 



•Vol. I, p. 78. 18B2. 
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Waters," coveriog a wide area, in Illinois, Indiana, Kentucky 
and Tennessee. West of the river the most typical exposures 
are Jn southeastern Iowa and northeastern Missouri. 

As exposed in the vicinity of the mouth of the Des Moines 
river, the upper part of the Keokuk is con^posed of argilla- 
ceous shales with limestone bands, while the lower portion con- 
sists of heavily bedded, compact, bluish limestones. These 
lithological characteristics, as well as its faunal peculiarities, 
extend south westward as far as the Sedalia anticlinal axis, 
which, as has been previously stated, extends northwest and 
southeast through Pettis, Marion and Oamden couuties. Along 
this line the Lower Oarboniferous rocks occur only in the cen- 
tral part of the first mentioned county. The upper members 
of the Ozark series are exposed everywhere in the southeast- 
ern portion of Pettis, and extended northward in the shallow 
creek beds to within a few miles of Sedalia. Directly upon 
the old Magnesian limestone series rests the Ohouteau, though 
in places this is absent, and the Burlington limestone is the 
uppermost rock exposed. At Sedalia the Chouteau limestone 
is quarried at various places in the vicinity of the town. Usu- 
ally a few feet of the very lowest bed of the Burlington are 
exposed. West of Sedalia a few miles the Lower Goal Meas- 
ures begin, and coal pockets are found in depressions of Chou- 
teau limestone. It will be inferred from the foregoing that in 
Pettis county the Lower Carboniferous is not represented 
above the Lower Burlington. The higher members of this* 
series may have been removed through erosion during Carbon- 
iferous times. But it is more probable that they were never 
deposited here. It is a significant fact that down to the line of 
the Sedalia axis, the Keokuk, in its typical lithological and 
faunal development, is well defined. That southward, accord- 
ing to those who have visited the southwestern part of the 
State, all its characters are different. 

The presence of the Coal Measures in Pettis county is 
manifestly an overlap, and the deposits contemporaneous with 
the Keokuk may be represented beneath the Upper Carbon- 
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iferona strata, and extend around the Sedalia elevation into the 
southwestern part of the State. 

In soathwestern Missouri, however, although typical 
Keokuk has been observed in a few places, the information is 
not as satisfactory as would be desired. The encrinital lime- 
stone of that region, which has been thought by some to rep- 
resent both Keokuk and Burlington limestones of the more 
northern localities, appears to be the latter alone. Extensive 
collections of fossils made in various parts of the formation 
show few species that can be regarded as belonging to the true 
Keokuk. This is all the more remarkable from the fact that 
the vertical section of the Kindefhook and Burlington beds of 
this region is essentially identical litbologically, as well as fau- 
nally, wilh the one in northeastern Missouri. The several 
localities just referred to in which the Keokuk fossils have 
been found, show the faunas of the two members of the 
Augusta as well marked as in southeastern Iowa, and nowhere 
has there appeared a mingling or mixture of species more 
pronounced than at the typical places to the north. 

In Greene county, where the rocks of the Lower Carbon- 
iferous have been more satisfactorily studied than in any other 
district of the region, the Chouteau limestone and underlying 
shales are exposed in nearly all the creek beds from the eastern 
border to the western. At Ash Grove on the western line of the 
county, the Chouteau and Lower Burlington are exposed near 
the railroad station. On the hill-tops a few miles to the west- 
ward, in Dade county, the Upper Burlington with a large fauna 
is found. As the rocks of the Lower Carboniferous in these 
and the adjoining counties dip westward at a low angle, about 
the same as the general slope of the present land surface, and 
the Coal Measures appear a short distance beyond the last 
named locality, there is evidently much ground for believing 
that 'in its full and characteristic development, the upper mem- 
ber of the Augusta may not be exposed here. Still, it may be 
present, for the recent personal investigations were not con- 
clusive enough to preclude its existence entirely ; and it may 
be well represented farther to the southwest. 
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Those who have personally collected and investigated in 
the middle portions of the Lower Oarboniferons rocks of the 
sonthwesteru part of Missoari have all found great difficalty in 
attempting to divide the Augasta limestone in the same manner 
as in the northeastern portion of the State. Whenever mention 
has been made of the Keokak, in connection with the encrin- 
ital limestones of this region, it has always been in the most 
vague and uncertain manner. Of late years, collectors who 
have visited the southwestern lead and zinc districts have 
assumed that there the Burlington and Keokuk faunas are 
mingled or blended so as not to be distinguishable. In accord- 
ance with the idea, various field names have been given by 
different collectors to the rocks as developed in this part of 
the State, the most prevalent one now being ^' Cherokee." The 
same idea is embodied in the selection of the designation 
^'Osage " for the group, a geographic name pertaining to this 
region. 

As already shown in another place, insofar as the Burling- 
ton is concerned there is, in Greene and Dade counties espe- 
cially, dS well as in other neighboring districts, an Upper and 
Lower Burlington fauna identical with, and as well defined as, 
the two faunas are at the typical locality in southeastern Iowa. 
Warsaw Beds, — The Warsaw beds as defined by Hall* 
and as exposed at the village of Warsaw, Illinois, are composed 
(1) 10 feet of compact, buff-colored limestone at the base; (2) 
30 feet of blue calcareous shales with thin limestone seams, 
and (3) 8 feet of yellow arenaceous limestone. At Keokuk, 
five miles above, all three layers are thinner, and at neighbor- 
ing places they exhibit still different characters. Southward 
the beds lose their argillaceous nature, and appear not to be 
separable from the associated limestone. These layers together 
with the '^ geode bed," which is usually considered the upper 
member of the Keokuk, may be regarded as mere local devel- 
opments, to which little importance is to be attached. In a 
quarry a short distance northwest of Band park, at Keokuk, 
Iowa, .there is a good exposure showing the upper surface of 

*Qeolog7 of Iowa, Vol. 1, p. 971. 668, 
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the bafF arenaceoas limestone to be water-worn and weathered ; 
and directly apon the eroded rock rests 20 feet of brecciated 
iimeetone. Whether or not tbie can be regarded ae a portion 
of an ancient land sarface, older than the Saint Lonis lime- 
stone, depends parti; upon the results of farther iorestigation, 
and partly apon the final decision as to the origin of the brec- 
ciated rock. Gordon, who bas receatly given special atten- 
tion, ia inclined to regard arenaceoos member as the base of 
the Saint Loais. 

At Hall's typical locality it is manifest that the Warsaw 
beds are properly the saperior portion of the Keokab lime- 
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Stone. This inference is directly derivable from the fannal and 
stratigraphical features, and in a less marked degree from the 
lithological nature of Ibe deposits. The layers passing ander 
this name reported from other localities are now known to 
have various relationships with the overlying and nnderlying 
strata. Alleged faonal pecnltarities have asoally been the 
chief gronnda for considering the Warsaw as a distinct sub- 
division of the Lower Garboniferons. Most writers on the 
subject have united the beds under discussion with the Saint 
Louis; a few with the Keokuk. This difference of opinion 
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has arisen largely from the assnmptions made at the place 
most thoroughly stadied by the respective authors, without 
due allowance being made for the varying conditions in distant 
localities. A careful comparison of notes and a somewhat 
extended study in the field show that the term "Warsaw" has 
been very loosely applied since its original appearance as a 
geological name. In the majority of places the so-called 
Warsaw is clearly the lower part of the Saint Louis limestone. 
Thus the writers above alluded to were perfectly correct in 
contending that the "Warsaw," as they understood it, was really 
a portion of that formation ; but it was a mistake to claim this 
for the " Warsaw " of all localities. It is apparent, then, that 
in some places the so-called Warsaw cannot be separated from 
the Saint Louis limestone ; in others it is best united with the 
Keokuk. It seems best, therefore, to drop the term in its 
application to a distinct section of the Lower Oarboniferous, 
or Mississippian series, with a rank equal to the other subdi- 
visions here recognized. 

SAINT LOUIS LIMESTONE. 

Since first recognized by Shumard, little diflSculty has been 
encountered in locating the Saint Louis limestone over a wide 
stretch of country. Its northern border is several hundred 
miles beyond any known exposure of Keokuk rocks. From 
this limit nearly to the Missouri river the limestone is quite 
thin ; but south of the latter point it rapidly thickens until in 
Ste. Genevieve county, Missouri, it attains a measurement of 
more than 300 feet, and still farther southward more than dou- 
ble the thickness knoWn in the state mentioned. The Ste. 
Genevieve limestone, which Shumard differentiated from the' 
Saint Louis deposits near the mouth of the Aux Vases river a 
few miles below the old village of Ste. Genevieve, appears to 
be merely the upper part of the main group of strata ; and the 
fossils contained fully substantiated this view. A character- 
istic exposure is shown in the accompanying plate viii. 

An unconformity of the Saint Louis rocks upon the under- 
lying strata in Iowa and in the adjoining portions of the neigh- 



72 azoLoaioAL fobhatiohs 

boring states has been claimed by White*, bat the recent 
evidence bearing apon the point is not near so conclaaive as 
woald be desired. The differences in thickness of the limestone 
have been allnded to already. This is dne partly to the thinning 
oat of the strata northward, and partly to the aubaerial erosion 
prior to the deposition of the Goal Meascres of the region. 

Over all the northern area of the Saint Lonis a character- 
istic brecciated rock is observable. Bnt sooth of the Missouri 
river evenly bedded limestones are present, with occasional 
extensive beds of oolite. In places, as at Ste. G-enevieve, 
the oolitic limestones present perfect cross-bedding, snch as Is 



Fig. i. Cra«-b«dillng or Oolite. 

commonly seen in sandstones — a fact which is very snggestive 
in its bearing apon the origin of certain rocks of this kind. 

The fannal features of the Saint Lonis are peculiar in 
many respects, and qnite distinct from those of both the over- 
lying and nnderlying strata, particnlarly from the latter. 

KA8KASKIA, 0B"0HB8TEB," BEDS. 

Aux Vatet Sandatone In soathern Illinois and sontheast- 

em Missouri, the Easkaskia comprises extensive beds of lime- 
stone and shale. Everywhere over this district the calcareous 
portions, which greatly predominate in the lower part of the 

•QmIoit ot towk, Vol. I, pp. m-SSa. 1810. 
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gronp, are anderlaia by a flae-Kraiaed ferraginoaa sandrock. 
This saodetoae is said to be recognizable above the city of 
Saint Louie, where it is a dozen feet or more in thiclinesa. 
Soathvard it rapidly thiokeoe, until in the vicinity of the typi- 
cal locality it attains a maximam measnrement of more than 100 
feet. 



Elg, B. Adx VMMSlndatODe. 

The trne elKoificance of this great aandatone separating 
the Saint Lonis and Kaskaskia limestones, does not appear 
heretofore to have been onderstood fally, especially when taken 
Id connection with the absence of Kaskaskia rocks north of the 
Miesonri ri ver. Over this latter district is an extension of lime- 
stone — the St. Lonis — which, before the Ooal Measures were 
laid down, was subjected to profound erosion over a large part 
of its area, and over another adjoining portion, having a great 
sandstone superimposed. This woold seem to indicate that 
the broad expanse of water which, during the deposition of 
the Saint Louis beds, reached nearly to the present northern 
boundaries of Iowa, bad retreated more than 400 miles to the 
southward. Dry land existed over a large part of the area for- 
merly covered by the Saint Lonis waters, and bordering this 
continental mass, arenaceous deposits were laid down in the 
shallow littoral waters. 

In all the Carboniferous of the Miesissippi basin, therefore, 
DO group of strata appears to form a better defined natarsl 
geological unit than those rocks commonly passing nnder the 
name of Kaskaskia or Oheater. 

The great arenaceous deposit lying at the base of the Kas- 
kaskia limestone has been termed the "ferruginous sandstone" 
by Shnmard and others. Many observers, however, have eon- 
G— 6 
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foQuded it with a iitbologicallf similar Baodrock sitnated at the 
base of the Ooal Measnres, and coQseqneDtly the latter ia 
located npon, iostead of beneath, the Kaekaskia. For coa- 
yeoience in reference, and in order to avoid fnrther confasioo, 
this arenaceons bed will be called the Aqx Vases sandstoue, 
from the river of that name io Sle. Oenevjeve connty, where 
the rock is well exposed. Id Dortbero MisBonri and Iowa, where 
the superior member of the MiBSissippian eeries is wanting, 
the basal Bandrock of the Coal Measures occopies apparently 
the same stiatigraphical position as the lower Easkaskia 
sandstone : that is, directly soperimposed npon the Saint Loais 
limestone. 

Eatkaakia Lme8tone.— The main body of the formation 
is composed of heavily bedded limestonea below, and of plaB- 
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tie clay-sbales with thin cAlcareoos bands above. Every- 
where over those portions of the upper Mississippi valley in 
which the Kaskaskiaisabsent, the Saint Louis rocks, as already 
stated, are weathered and deeply channeled, many gorges pass- 
iof; downward even into the Keoknk, thtiB showing pretty con- 
clusively that these portions of the territory were actually 
above sea level during a part of the Kaskaskia deposition. 
That the northern shore line continued to move southward 
after the Kaskaekia epoch had begun, and perhaps even until 
the latter half of the interval had set in, is shown by the sue- 
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ceBBive attenuations of the several beds and by the deeply ex- 
cavated ravines, where soon afterward were laid down the local 
sandstones and shales of the Goal Measures. In a number of 
cases, at least, these hardened sand accumulations, lying in 
narrow gorges, have been regarded erroneously as local depo- 
sitions of Kaskaskia grit, intercalated in the shales and lime- 
stone. Furthermore, these 
consolidated sands contain 
plant remains, and inasmuch 
as they have been considered 
lamSfciotii ' ^ as part of the Kaskaskia, it 

Fig. 7 Details of Janctnre of Figure 6. is quitC probable that this 

will account for some of the reported discoveries of certain 
terrestrial floras in the rocks of the Mississippian series. 

Faunally, and especially stratigraphically, the Kaskaskia, 
as displayed everywhere over a broad area adjacent to the line 
of the Mississippi river, appears separated from the Saint Louis 
far more widely than any other two members of the entire 
Lower Carboniferous in the continental interior. 

The term ''Chester" has been used by some authors for the 
beds here designated as Kaskaskia. There seems to be, how- 
ever, but little doubt that the latter name was published several 
years before Chester made its appearance in print. To be sure, 
Worthen, while an assistant of Norwood on the geological sur- 
vey of Illinois, did suggest orally, or in his manuscript notes, 
as early as 1853, the name of '^Chester" for the beds in question, 
but the name was known for several years only to members of 
Norwood's corps, as Worthen himself says.* It was at least a 
dozen years later before the term was published with definite 
stratigraphical significance, and then with the full knowledge 
that it covered the same ground as HalPs ''Kaskaskia." Hall, 
as early as 1856, read a paper before the Albany Institute in 
which he proposed a classification of the Lower Carboniferous 
of the Mississippi basin, and two years later he published 
essentially the same scheme in his Iowa report, f accompanied 

•Oeol. 8ar. lilinoU, vol. I. p. 41. 1866. 
fGeol. Iowa, yol. I, p. 109. 1868. 
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by a clear description of this formation. Kaskaskia necessa- 
rily must be retained, therefore, for the upper member of the 
Mississippian series in preference to ^'Chester." If it is desir- 
able to keep the latter term in geological nomenclature, it 
might be advisable to restrict it to the apper shaly division^ 
which can be advantageously distinguished from the lower 
massive limestones, and '^Chester shales," as they are now often 
called locally, could still be made a useful term. 

The Lower Carboniferous and its Subdivisions. 

From the foregoing considerations of the different mem- 
bers of the Lower Carboniferous, or Mississippian, it is to be in- 
ferred that upon the best lithological, stratigraphical and faunal 
evidence now at hand, the series embraces four groups. These^ 
and the various subdivisions that have been recognized from 
time to time, are tabulated below : . 



MIS8I89IPPIAN 

SERIES. 



Kaakaskla. 



Saint Louis. 



Angnsta. 



Kindexhook. 



"Cheotersbalea." 

* ' Kaskaskia limeatone. ' ' 

Aox Vaaea sandatODe. 



Sto. GenevioTe limestone. 

Saint Loois iimpstone 

Warsaw iimestone fin part not typioal) 



Warsaw shales and. limestone (typioal) 

*'GkK>de Hed " 

Keoknk limestone. 

Upper Bnrlington limestone. 

Lower Burlington limestone. 



Chouteau limf^stone. 
Hannibal shales. 
Louisiana limestone. 



The names given in quotation marks are local applications. 
The Kaskaskia, aside from the basal sandstone, appears to be 
a well-defined, two -fold division, and it seems advisable to keep 
the two members distinct, though special names are not retained 
for them here. The Saint*Louis and Kaskaskia correspond es- 
sentially to Williams' '*Ste. Genevieve group." 

The "Louisiana limestone" is layer number 6 of the Louisi- 
ana exposures. The " Hannibal shales " comprise numbers 7 
and 8 of the same locality ; probably, also numbers 1 and 2 of 
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the Barlington section. The ^^ Ohontean " is nnmber 9 of the 
Loaisiana locality. The *' Lower Burlington limestone " em- 
braces numbers 7 and 8 of the Barlington section; the ^'Upper 
Barlington limestone" nambers 9 and 10 of the same. The two 
together form numbers 10 to 14 inclusive, at Louisiana. The 
^'Keokuk limestone" is numbers 1 and 2 of the Keokuk expos^ 
ures, number 1 of the Warsaw section, and probably number 1 
of the Sainte Genevieve outcrops. The " geode bed" appears 
as nnmber 3 at Keokuk and nnmber 2 at Warsaw ; the typical 
*^ Warsaw " embraces numbers 4 to 6 of the Keokuk section 
and numbers 3 to 5 at Warsaw. The '*Saint Louis limestone" 
is represented by number 7 at Keokuk, number 6 at Warsaw, 
all of the Saint Louis section, and number 3 at Sainte Gene- 
vieve, while number 2 of the same section has been called the 
Warsaw limestone (not typical). The Sainte Genevieve lime- 
stone of Shumard is number 4 of the Sainte Genevieve-Sainte 
Mary outcrops. The "Aux Vases sandstone" forms bed num- 
ber 5 between Sainte Genevieve and Sainte Mary, and under- 
lies number 1 of the Chester section a few miles north of the 
town. The ^'Kaskaskia limestone" includes numbers 1 to 4 of 
the Chester section, and the ^' Chester shales " numbers 5 to 7 
of the same section. The Coal Measures are represented at 
Keokuk by nnmber 8, at Sainte Genevieve by number 7, and 
at Chester by number 8. 

The great abundance of fossils in all the members of the 
Mississippian series of the interior basin makes the faunal 
test perhaps the most important of all, in attempting a rational 
classification of the rocks of the region. Heretofore the re- 
mains of ancient life found in these rooks have been considered 
either from a purely biological point of view, or, as in the 
majority of cases, from the stand-point of the mere species- 
maker; and it is only within the past few years that large num- 
bers of species taken together have been compared with one 
another, in order to marshal the confused hosts into orderly 
arrangements, so that faunas may be studied as a whole. 

The second important consideration to be taken into ac- 
count in the present connection is the stratigraphical testimony. 
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In the case of the Kaskaskia the physical breaks are nnnsnally 
prominent both above and below, over its entire extent in the 
upper Mississippi valley. What has jast been said of the upper 
member of the series is equally true of the one immediately 
underlying, though in a less marked degree and over only a 
part of its superficial extent. Between the lower two groups 
the physical continuity is scarcely broken, and the separation 
is chiefly upon faunal and lithological grounds. 

Lithologicaliy the upper two members of the Mississippian 
are more alike than any of the others ; yet, as a rule, they are 
readily distinguishable everywhere. The Augusta limestone is 
over all its range encrinital, and stands out in marked contrast 
to the other three sections ; while the lower subdivision is very 
different again, both in its calcareous and argillaceous portions. 

In regard to the minor subdivisions of the four groups 
above mentioned, much might be said. The several sectional 
names proposed at various times have had wide values, and, 
moreover, have been applied rather loosely. 

In the Easkaskia the upper shales and the lower lime- 
stones of Chester, Illinois, have been differentiated, while the 
Aux Vases sandstone has been placed at the base of the group 
provisionally. It has not. had, as yet, sufficient study over its 
entire exposure to satisfactorily consider its relationships in all 
phases. Oertain it is, however, that when the continental area 
north of the present city of Saint Louis was being subjected 
to denudation prior to the deposition of the Lower Goal Meas* 
ures, the great sandstone was laid down south of that point in 
the shallow littoral waters of the interior sea^ 

The Saint Louis group has been divided into three lime- 
stones. Of these the Ste. Genevieve has never come into gen- 
eral usage, and practically has been forgotten. The Saint 
Louis limestone proper has been widely recognized, and in 
many places the lower portions have been correlated with the 
Warsaw beds as developed at the mouth of the Des Moines 
river. 

The Augusta group is now made to include all five of the 
hitherto recognized beds — the Warsaw proper, the *'geode'^ 
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layer, the Keokuk and the upper and lower Barlingtoo lime- 
BtoneB. 

The KiDderhook groap is a three-fold division whose sev- 
eral members are strongly contrasted and persistent over wide 
areas. 

Upper Carboniferous Series or Coal Measures. 

The Goal Measures of the apper Mississippi region rest in 
marked anoonformity apon the strata beneath. Within most 
of the district the rocks immediately below are portions of the 
Lower Carboniferous, bnt sometimes older formations come in, 
Devonian or even Silarian. The sarface apon which the coal- 



Tig. S. Coal Meunre Sindstona ReatlDK od Sslnt Losli LlmeaMua. Keokok. 
bearing strata is laid down is everywhere uneven, the irregu- 
larities being of such a nature as to leave liut little doabt that 
it is an old land surface. The character of this old erosion 
plane is shown in the accompanying fieore (8), and also in 
plate ix. 

Over the greater part of the Oarboniferons area of the 
Mississippi basin, the Goal Measures are capable of being sepa- 
rated into two portions — one, which forms a marginal zone and 
is commoDly called the lower diviaion, and the other, deposited 
in more open water, termed the apper section. The two for- 
matioDS are nsnally tolerably well contrasted in a general way. 
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though the exact line of separation is not always clearly dis- 
lingnishable. 

In Missouri, however, it has been customary to regard the 
Goal Measures as made up of three distinct members : Lower, 
Middle and Upper. These three divisions, though repeatedly 
described in this and the adjoining states, have never been 
clearly contrasted, while in the field all tests for distinguish- 
ing sharply the several divisions utterly fail. Furthermore the 
similarly named subdivisions of one state do not at all corre- 
spond with those of a neighboring district. 

The early impression of this fact in the recent considera- 
tion of the coal-field lying to the north of Missouri, quickly 
led to the query whether the triple subdivision of the series 
was in reality a natural one. As investigation progressed, it 
was soon found that the commonly conceived notion of the 
classification of the Coal Measures was erroneous ; that any 
proposal for such an arrangement must necessarily rest upon 
a highly artificial basis, with no practical value in applying it 
to the Mississippi valley region. 

In seeking for criteria upon which to establish a natural 
systematic arrangement of the deposits belonging to the Upper 
Oarboniferous, it was at once discovered that a reconstruction 
of the original conditions of deposition would aid very mate- 
rially in the solution of the problem. It had long been a note- 
worthy fact that the most productive coal deposits in both 
Iowa and Missouri were situated along the eastern border of 
the Oarboniferous area, and that the western part of the area 
was occupied chiefly by limestones and calcareous shales. 
Detailed cross-sections of the geological formations, carefully 
constructed, showed that the coal-field of the two states men- 
tioned formed a part of what was originally a broad, shallow 
bay opening to the westward into the great sea which then 
occupied the greater part of the continent. 

In considering, then, the Goal Measures as a whole, two tol- 
erably distinct classes of sediments [were readily recognized : 
(1) the marginal or coastal deposits, and (2) the beds laid down 
in the more open sea. 
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These two categories are sharply contrasted lithologically, 
stratigraphically and faanally. The first is characterized by 
the rocks being piedominantly clay-shales and sandstones, 
with practically no limestones. The individual beds have nsn- 
ally a Aery limited extent, and replace one another in rapid 
succession, both laterally and vertically. The sandstones often 
form great lenticular masses, sometimes deeply channeled 
on the upper surface, the excavations being tilled with Goal 
Measure clays. These and many other phenomena attest a 
constantly shifting rhore line and shallow waters. The fossils 
contained are nearly all brackish water forms or shore species. 
Bemains of pelagic organisms are not numerous. 

On the other hand, the second class of deposits is made 
up largely of calcareous. shales, with heavy beds of limestone. 
The layers are evenly bedded, and extend over very consider- 
able distances. The faunas are chiefly composed of strictly 
open-sea forms. 

As the conditions of deposition were evidently those of 
a slowly sinking shore, the marginal deposits as a whole prac- 
tically underlie the open-sea formations, the former being re- 
garded as the Lower Coal Measures and the latter as the Upper 
Goal Measures. At the same time it must be remembered that 
this does not necessarily imply that the '4ower" measures are 
to be considered much older than the ^' upper," but rather that 
along the great and successive planes of sedimentation differ- 
ent beds of the upper and lower divisions were laid down 

m 

contemporaneously. 

While the general divisions of the Goal Measures may be 
readily recognized, it does not seem advisable to draw over 
the whole region an exact line of demarkation between the two 
formations, until the evidence of the faunal studies already 
begun has been fully taken into consideration and a comparison 
of the results of the different methods of solving the problem 
is made. 

With this idea of the Goal Measures of the interior basin, 
the limits of the two formations in Missouri, Iowa and the dis- 
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tricts to the Bouth asBame somewhat different lineB from those 
which have been commonly recognized. 

The geological crosB-Bections recently made in central Iowa 
show clearly that the great limestone of Winterset may be re- 
garded as the base of the ^' npper " Coal Measures. Ooastal 
sediments carrying workable seams continue up to this line. 
Above it, open-sea deposits abruptly replace the former, and 
the coal veins are wanting almost entirely. The great Winter- 
set limestone is known to extend a considerable distance north- 
westward from its typical locality, probably soon passing be- 
neath the Oretaceous. It has been traced to the south nearly 
to the south boundary line of Iowa. In Missouri it appears 
to be continued by what is known as the Bethany Falls lime- 
stone, which sweeps southward and westward in a broad arc, 
and seems to be represented at Kansas Oity by one of the 
leading beds exposed in the bluffs at that place. 

It is proposed, therefore, to divide the '^npper " Carbonifer- 
ous series, or Coal Measures, into : 

( 2 ) The Missouri formation, and 

(1 ) The Des Moines formation. 

The Des Moines represents the lower Coal Measures, or 
the marginal deposits of the upper Carboniferous. It takes its 
name from the Des Moines river, which flows for more than 
200 miles directly through the beds of this terrane. It extends 
into Missouri and follows the northern and western boundaries 
of the Ozark uplift into Kansas and Indian territory. 

The Missouri corresponds essentially with the "npper" Coal 
Measures, representing the more strictly marine beds. It is 
the formation typically developed in the northwestern part of 
the State of Missouri. The Missouri river also winds its way 
for more than 400 miles through the beds of this stage, expos- 
ing numberless fine sections on both sides of the stream 
throughout the entire distance. 

In lithological characters the Lower Coal Measures are con- 
trasted rather sharply with the great underlying limestone 
basement, on account of being chiefly argillaceous and arena- 
ceous sediments. No less striking is the relative thickness of 
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the individual layers which follow and replace one another up- 
ward and laterally in rapid saccession. Often within a vertical 
distance of a few inches or a few feet, lajers of sand, clay or 
shale are succeeded by different strata, or else are changed 
both in color and chemical composition. 

The rocks of the upper Carboniferous are principally shales, 
clays, sandstone, limestone and coal. Of these the clay-shales 
greatly predominate. The latter are often bituminous, calcare- 
ous or arenaceous, and as a matter of course pass gradually in 
places into sandstone, limestone and coal. On exposure to 
the atmosphere they quickly disintegrate into soft plastic clays, 
easily carried away by running water. For the most part they 
are ashen, dark or black in color, though red, yellow, buff and 
blue shades are not of uncommon occurrence. In many locali- 
ties yariegated shales prevail — blue, red, yellow and ashen 
indiBCriminately mingled. 

The light-colored shales occasionally afford impreseions of 
ferns and lepidodendron roots, but as a rule they are not very 
fossiliferous. The dark-colored bituminous varieties, on the 
other hand, are frequently highly charged with organic remains. 

The first of these shales, by the gradual addition of fine 
sandy material, pass imperceptibly into sandy shales, and these 
again into shaly sandstones, and finally into hard, compact 
sandrock. This gradual transition may take place laterally in 
the same horizon, or vertically from one layer to another. By 
a constant increase of carbonaceous matter, the dark -colored 
shales become highly bituminous and then coaly. 

There is a large amount of sandy material present in the 
Goal Measures of the State, but it Is usually mixed with clay 
to such an extent as actually to form sandy shales. In some 
cases, however, the sand constitutes a rock sufficiently com- 
pact to afford material for ordinary rough masonry. The sand- 
stone is usually light-colored and more or less friable. In the 
direction of the seaward dip the sandstones commonly pass by 
nearly imperceptible degrees into sandy shales and finally into 
clay shales — the individual layers becoming rapidly thinner and 
thinner, usually as the proportions of clay increase. The beds 
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made up of the coarne sand are mach thicker than the other 
layers of similar composition, bat they become attenuated in 
all directions from the center, mach more rapidly than the finer 
and clay-bearing portions. 

In the Lower Coal Measares, the limestones pUy a very 
nnimportant part. They consist merely of a few thin bands, 
which, however, are the most persistent and easily recogniza- 
ble over wide areas of any part of the separate horizons. They 
are nsaally fragmentary or nodalar, very impare from a large 
admixtare of clayey material, and often more or less highly 
fossiliferons. In the Upper Goal Measares the limerocks 
become important members. ( Plate x.) Being largely open- 
sea deposits, they have a wide geographical extent. The strata 
are more compact, more heavily bedded and mach thicker 
than in the lower division. Abandant fossils are enclosed in 
these rocks, especially where they begin to pass into marly 
clays. Here they are nsaally in an excellent state of preser- 
vation. 

Economically, the coals form by far the most important 
deposits of the Garboniferons. Stratigraphically, they are of 
small import. The seams vary from a few inches to several 
feet in thickness. They are not disposed in a few continnoas 
layers over the entire area, bat in nameroas lenticalar masses, 
from a few handred yards to several miles in diameter. A sin- 
gle jhorizon may thas contain several or many of these lens- 
shaped beds of greater or less extent. Eecognizing this fact, 
the aggregated amoant of coal is probably far in excess of 
what has been hitherto commonly sapposed. 

The general stratigraphical featares of the Missoari Goal 
Measares have been so clearly set forth lately,* that some of 
the leading saggestions may be summarized in the present 
connection. 

The Goal Measure rocks of Missoari are arranged in a ser- 
ies of strata which have generally a slight, undulating westerly 
dip, such as the uppermost rocks are at the surface in the 

* Winslow: Qeol. Sar. MUsoari, Prelim. Rep. Coal, pp. 22-32. 
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northwestern portion of the state, and the lower rock crops 
oat along the margin to the east. 

The estimated maximum thickness of these Goal Measure 
rocks is about 2000 feet. That is, to penetrate the entire sec- 
tion of these strata at a point in the northwestern corner of 
the state, a shaft 1900 feet deep would be necessary. East- 
ward from such a point the thickness of the underlying rocks 
constantly diminishes, owing partly to the westward tilting of 
the strata above referred to, and partly to the conditions under 
which these strata were deposited, which is elsewhere dis- 
cussed. Therefore, the thickness of this formation at any 
point within the area of its distribution may be anywhere from 
to 1900 feet. 

Thus, along the margin, the Goal Measure formation may 
be considered to taper to a feather edge, while in the extreme 
northwestern corner of the state it has an aggregate thickness 
of nearly 2000 feet, and consists of more than 200 strata. 

On the basis of the figures recently given, there is an ele* 
vation of about 200 feet for the fioor of the Goal Measures at 
the margin near Sedalia, and in the extreme northwest the ele- 
vation of the floor is about minus 700 feet; the consequent 
present slope of this floor is 1600 feet in a distance of some 150 
miles, which is equivalent to about 10 feet per mile, or about 
one-tenth of one degree, which is almost horizontal. The eleva- 
tion of the surface of Mary ville is about 1200 feet, so that the 
thickness of the Goal Measures there, above the level of 
Sedalia, is only 300 feet. 

Among the most noticeable features of the stratigraphy of 
these Goal Measures is the variability of details. Strata are 
characteristically non-persistent, both as regards thickness, as 
well as material. 

According to views usually presented, the Goal Measures 
of Missouri have been separated into an upper, middle and 
lower division, respectively 1317, 324 and 250 feet thick,* all 
having a slight dip a little north of west. The common con- 
ception regarding these divisions is that they underlie each 

• MlBBonri Geol. Snr. pani, p. 6, 1872. 
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other successively, and that should the strata of the upper 
Goal Measures in the northwestern part of the state be pene- 
trated by a shaft, the members of the middle and lower Goal 
Measures would be successively encountered. The reservation 
is generally made, however, that some of the beds will proba- 
bly thin out, disappear, or be replaced by others, so that ex- 
actly the same succession of. strata cannot be expected, though 
whatever may be included under the indefinitely applied term 
'^formation"* is considered to be continuous. 

Eecalling the remarks already made concerning the Lower 
Garboniferous, it will be remembered that there was abundant 
evidence for believing that over the region of the Upper Mis- 
sissippi basin the Saint Louis seas extended northward nearly 
to the present Iowa-Minnesota line ; that at the beginning of 
the Kaskaskia epoch a considerable elevation of the land took 
place, pushing the shore line several hundreds of miles to the 
south, even as far as the site of the present city of Saint 
Louis. During this time there was considerable subaerial ero- 
sion over all the Iowa and northern Missouri areas — shore 
deposits being laid down along the line of the Mississippi 
river in southeastern Missouri and southwestern Illinois, and 
open-sea deposits farther southward, and probably also west 
of the Missouri river. 

A new period of subsidence setting in closed the Lower 
Garboniferous in this part of the American continent. On the 
south, with the Ozark aplift probably above the sea-level, and 
connected or separated only by narrow, shallow straits with 
the land around the present mouth of the Missouri, and on 
the east and north with a rise of moderate elevation, the broad 
basin-shaped lowland, inclined westward toward the open sea, 
was especially well adapted for the formation and preservation 
of coal deposits, as the depression continued and the waters 
of the sea gradually encroached upon the land. In many 
places the bottom of the broad basin being kept not far from 
sea-level, slight oscillations allowed the land surface to appear 
and thus change the local conditions of deposition. The con- 

Geol. SuT. Mifisoarl, Prelim. Bep. Coal. JeffersoD City, 1692. 



POST-PALBOZOIO F0BMA.TI0N8. 87 

• 

Btantly moving marginal zone, creeping inland, overlapped and 
covered the older rocks, while farther seaward very different 
deposits were laid down. Thus in the coastal swamps coal and 
its associated beds were being formed contemporaneously with 
the clays and limestones farther outward. 

In Missouri the Coal Measures have a slight general slope 
to the northwest or west; in Iowa they dip to the west or 
southwest. That is, they are now inclined seaward toward 
the open sea of later Paleozoic times in the continental 
interior. The region has doubtless undergone many slight 
oscillations since Paleozoic times, and beds are probably now 
considerably nearer the line of horizontality than they were 
when originally deposited, the successive later tillings having 
left western portions of the area relatively somewhat higher 
than when the rocks were first formed, yet allowing the origi- 
nal westerly direction of the dip to remain about the same. 

CRETACEOUS. 

In the bluffs of the Mississippi river, in Scott county, 
there are certain arenaceous beds often somewhat argillaceous, 
which, on account of lying beneath the so-called Eocene de- 
posits of the region, have been referred doubtfully to the Cre- 
taceous age. They are said to rest unconformably upon the 
Silurian strata, and have overlying beds superimposed uncon- 
formably upon them. Considerable disturbance in the regular- 
ity of the strata is noticeable. 

In connection with the probable occurrence of Cretaceous 
rocks in southeastern Missouri, it is of interest to know that 
quite recently the strata of the same age have been traced from 
the north in Iowa nearly to the boundary in Missouri, so that 
it is not improbable that Cretaceous outliers will eventually be 
found in the northwestern portion of .the state. 

:eocene. 

The Mississippi embayment, which in early Tertiary times 
extended northward beyond the present mouth of the Ohio, 
appears to have reached into Missouri. The deposits which 
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are thoaght to represent the Eocene consist chiefly of brown 
sands and blue clays, with some iron ores. The best exposures 
are found in the bluffs of the Mississippi in Scott and Stod- 
dard counties. 

PLIESTOCENE. 

The drift mantle extends from the northern boundary of 
the state southward as far as the Missouri river approximately. 
These deposits consist mainly of silts, sands and boulder clays, 
incoherent and indiscriminately mixed. 



CHAPTER III. 

BIOLOGICAL RELATIONS OF FOSSILS. 

Proper discrimiDation between similar fossil forms is very 
essential to the thoroa^li nDderstanding of the rocks of a local- 
ity. For through the means of the ancient forms of life the 
geological age of the sediments under consideration is inferred. 

The importance of adequate representations of the lead- 
ing fossils in an area exposing the strata to be investigated, 
either for scientific interest or economical purposes, cannot, 
therefore, be overestimated. 

In glancing over the list of fossils herein recorded, one is 
impressed at once with the rich and varied character of the 
faunas found within the limits of the state of Missouri. The 
upper Paleozoic rocks, especially, are perhaps more prolific in 
the remains of ancient life than in any other like district within 
the Mississippi basin. Not only are the species numerous but 
individuals are exceedingly abundant, locally, as well as through- 
out the state, wherever those rocks are exposed. 

Aside from the practical and geological interest these fos- 
sils possess, they offer unusually favorable opportunities for 
biological studies — ^the evolution and succession of particular 
types and groups ; and the geographic distribution of species 
in very ancient times. 

It is to be regretted that this phase of the subject could 
not have been taken up more fully at the present time ; but 
the unusual and unexpectedly large amount of material that had 
to be examined necessitated the postponement of this treat- 
ment to another time. Much valuable information has accumu- 
lated for further faunal studies, and this will be incorporated 
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with observations made in the fatnre, iato a suitable statement 
of the facts as known. 

In the consideration of a large assemblage of organic re- 
mains, it becomes necessary at the oatset to formulate some 
plan by which ready reference at all times can be made to the 
various species. In many reports on the paleontology of states 
or districts, the systematic arrangement of the fossils treated 
is in accordance with the geological horizons — the oldest com- 
ing first and the youngest last. But it is readily seen there 
are serious objections to this method, aside from its not beiog 
adapted to the practical wants of those into whose hands the 
reports chiefly fall. For these reasons, the plan adopted here 
is to bring as near together as possible all similar forms in 
order of their genetic relationships. The classification is essen- 
tially, then, a zoological one. 

For reasons already stated, a chapter has been devoted to a 
synopsis of the invertebrate animals generally. In the main it 
follows Nicholson's tabular view, as given in the recently issued 
Manual of Paleontology. There are, however, a number of 
important changes in classification, some abridgments, and a 
few additions. 

The groups unrepresented in Missouri, so far as is known 
at least, and those which are not preserved as fossils, are marked 
with an asterisk. With many of these, though large groups, the 
subordinate divisions are omitted entirely. In the case of the 
others, or those found within the limits of the state, the major- 
ity or all of the minor subdivisions are given, in order to facili- 
tate any comparisons that may be instituted. Many of the 
representative genera are also appended to each family. For 
further details, reference to the subsequent chapters must be 
made. 
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SYNOPTI0A.L TABLE OP THE LEADING DIVISIONS 

OP THE ANIMAL KINGDOM. 

Subkingdom I.— PROTOZOA. 
Glass I. — Oregarinida.* 
Glass II Rhizopoda. 

(1) MONBBA.* 

( 2 ) AMCEBA.* 

(3) FoBAMiNiFEB^. Naina1itid»— ^«uh'na. 

(4) Eadiolaeia.* 
( 6 ) Hbliozoa.* 

Glass III. — Infusoria.* 

Subkingdom II.— PORIFERA. 



(1 

(2 
(3 
(4 

(5 
(6 
(7 
(8 



Glass I Plethospongiae. 

Myxospongi^.* 
Gbeatospongi.e.* 
mon 40tinbll1d^.» 
Tbtbaotinbllid^.' 

LlTHISTID^.* 

Hexagtinellid^. ReceptAcixlitided —Beceptaculites. 
Octactinbllida:.* 

HBTBBAGTINBLLIDjE.* 

Glass Il.^-Calcispongise.* 
Subkingdom III.— CGELENTERATA. 





Glass I. — Hydrozoa. 

» 


(1) 


Hydboidba.* 


(2) 


SiPHONOPHOBA.* 


<») 


LUCBBNABIDA.* 


(4) 


GB/LPrOLITOlDBA.* 


(6) 


TTydboooballin.*:.* 


6) 


Stbomatopobidba. StromatoporldiB ^Stromntopora. 
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Glass II. — Actinozoa. 

( 1 ) Aloyonabia. Pennatulidae.* 

Gorgonidae.* 
Tubiporidae — 

SyringoporUj Ralyiites^ Aulopora, 
HelioporiddB.* 

(2) ZoANTHABiA. GjathophyllidsB— 

Oyathophyllum, Lithostrotion. 
' HeliophyllidsB — Phillipsastrea. 

GliotophylliddB — Axophyllum* 
Zaphrentidae — 

Amplexus^ Zaphrentis^ Lophophyllum. 
StreptalasmidsB — Streptalasma. 
Oystophyllidae — Oystophyllum. 
OalciolidsB.* 
Poritidae — 

Favosites, PalcBaeiSj Striatopora. 
Madreporidae.* 
PocilloporidsB.* 
EapsammidaB.* 
FangidsB.* • 
Astrseidae.* 
StylophoridsB.* 
OculinidsB.* 
Dasmidae.* 
Tarbinolidae.* 

( 3 ) MONTIOULIPOBOIDBA. Monticaliporidae. 

ViHtulxponddd^FUtulipora. 

(4) Gtenophoba.* 



Subkingdom IV.— ECHINODERMATA. 
Glass Jr. — Holothuroidea.* 

Glass II Ophiuroidea. 

( 1 ) EuBYALiD A. Euryalidae— Onychaster. 

(2) Ophixjbida.* 
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Class III — Asteroidea.* 

Class TV — Echinoidea. 

(1) Pal^chinoidea. Oystocidaridae.* 

BothrlocidaridaB.* 
Lepidocentridae.* 

Melonitidae — Melonites, Oligoporus. 
ArchaBOcidaridae—AroAcpoeidam. 

( 2 ) EUBCHINOIDEA.* 

Class Y — Cystoidea. 

( 1 ) APOBITID A. Agelacrinid ae ^Uchinodiscua. 

(2) DiPLOPOBIDA.* 

( 3 ) Bhombifebi. Camarocystitidae— Oamarocy««<e«. 

Class VI.— Blastoidea. 

( 1 ) Ebgxjlabes. FeniTemiti6ed^ Pentremites. 

Troostoblastidae — Metablastus. 
KncleoblastidaB^ 

McBoerinus Sehizoblastus, Oryptoblastus. 
GraDatoblastidae — Oranatocrintis. 
CodasteridaB — Oodaster^ Orophoerinus. 

( 2 ) IBBEGLABES.* 

Class VII. — Crinoidea. 

( 1 ) CoADUNATA. EeteocriDidsB.* 

Bhodocrinidad — Rhodocrinus^ Gilbertsocrinns. 
GlyptasteridsB. — Ptychoorinus. 
MelocriDida3. — Olyptocrinug. 
ActinocrinidaB. — 

Actinoorinvs Megi%tocrinug^ Doryorinus, 
PlatycrinidaB — Eucladoorinus, Platyorinus. 
HexacriDid ae. — Diohoorimis^ Ta laroorinus. 
AcrocrinidaB.* 
BarrandeoorinidaB.* 
OalyptocrinidaB.* 
CrotalocrinidaB.* 
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( 2 ) INADUNATA. HaplocrinidsB* 

Symbathoorinidse. — Symbathocrinus. 

GapreasoorinidsB.* 

OasterocomidsB.* 

Hyboorinidae.* 

HeterocrinidsB.* 

AnomalocrinidaB.* 

BeiemnocrinidsB. — Belemnoorinus. 

GyathocrinidaB. — 

OyathoerinuSj BaryerinuSj Leeythioorinus. 

PoteriocriDidaB. — Poterioorinus^ ZeaerinuSy 

JEupaehyorinuSn Phialoorinus, Oromyo- 

EncrinidaB.* 
Aat ylocrinid sb. — 

Agassizoorinus^ Edrioorinus. 
GatillocriniddB.* 
GaloeocrinidaB. — Oaloeoorinus. 

( 3 ) ABTI0X7LATA. lothyocrinidsB. — lothyocrinua^ TaxooHnuSj 

Forbesioorinus^ Onychoorinua. 
UintacrinidsB.* 

(4) Ganalioulata. PentaorinidsB.* 

GomatnlidsB.* 

BonrgaeticrinidsB.* 

EngeniacrinidsB.* 

HolopidsB.* 

PlicatocrlnideB.* 

ApioorinidsB.* 

MarsupitidsB.* 

SaccocomidsB.* 

Subkingdom V.— VERMES. 
Glass I. — Platyhelmia.* 

Glass II Xemathelmla.* 

Glass III.— Rotifera.* 
Glass IV.— Gephyra.* 
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Glass y llyzostomida.* 

Class VI Annelida.* 

Class VII Chsetouatha.* 

Subkingdom VI.— ARTHROPODA. 
Class I. — Crustacea. 

( 1 ) ClBRIPEDIA.* 

(2) Bhizocbphala.* 

( 3 ) OSTBAOODA. LepeiditidsQ^Beyrichia. 

Cypridinidae.* 

Polycopidae.* 

Cytherollidae * 

Cy therid ed—Gythere, 

CypridsB.* 

(4) COPBPODA.* 

(5) Cladoobba.* 

( 6 ) Phyllopoda.* 

( 7 ) Phyllocabida.* 

( 8 ) Tbilob iTA. Har pedld 8B.* 

BemoplearidaB.* 

OlenidsB.* 

CoDocepbalidffi.* 

Bohemillidffi.* 

CalymenidsD— Galymene. 

Asaph idse — Asaphtia, 

Ills&nidsB — lUcenus. 

^glinidsB.* 

CheirniidaB.* 

EncrinnridaB — Uncrinurus. 

Dindyminidffi.* 

Acidaspidse — AcidaspU. 

LichsLdsd—Lichas. 

BroDteidsB.* 



*® BIOLOGICAL RELATIONS. 

PhacopidsB— P^acojp*, Balmanites. 
ProetidaB — Cyphaspis, Proetus, Fhillipsia. 
AgnostidsB.* 
TrinucleidaB.* 

( 9 ) XlPHOSURA.* 
( 10 ) EUBl PTBBID A.* 

(11) Amphipoda.* 

(12) ISOPODA.* 

( 13 ) Stomapoda.* 
( h ) sohizopoda.* 

(16) OUMAOBA.* 

i 16 ) Dboapoda. 

Class II — Arachnida.* 
Class III — Myriapoda.* 
Class IV — Insecta.* 

Siibkingdom VII.— MOLLUSC A. 
Class I — Bryozoa. 

\ I ) Ph YLACTOL .« W ATA.* 

( 2 ) G YMNOLIKMATA. CrisHdiV,* 

Diastoporids^.* 

TnbQliporidi^.* 

Entalopboridii^.* 

Idiuouid;^.* 

Liebeooporidsv,' 

Froudiporidi^j 

Heteroporidj^^,* 

Penestellidi^ — 

FenestelU^ Arthimedes^ Lyrapprm. 
AeauthocIadid;^v_;^«r^a^or«. 
l^ilodiotjouid;^'^ — Stii:t*>p4»rfUm. 
Strioto|Hmdii\» 
Oys^tCHiictyomd.t^.* 



* 



M0LLU6ES. ^7 

Salicornadse.* 

Cellnlaridse.* 

GemellariddB.* 

Hippothoidae.* 

Membraniporidse.* 

Escharidse.* 

SteginoporidaB. 

Oelliporidse. 

Vincularidae. 

Selenariidse. 

Glass II Brachiopoda. 

( 1 ) Plbueopygia. Lingulidae ^Lingula, Lingulella, 

ObolidfiB.* 

DiscinidaB — Biscina. 
Trimerellidje.* 
Graniad » — Crania. 

(2) Apygia. ProdnctidsB — Produeius, Chonetes^ Pro- 

ductella. 
Strophomenidae — Orthis^ Meekella, Strep- 

torhynchus. 
Koninckinidae— /Strop^owena, Leptcena, 

Syntrelasma. 
SpiriferidsB — Spirifera^ Syringothyris, 

Cyrtina^ Athyris. 
Atrypidse— A^rypa, Tygorpira. 
BhynchonellidaB — Bhynchonella, 
StringocephalidaB. 
Thecideidae.* 
Terebratulidae — Terebratula. 

Glass HI. liamellibranchiata. 

(1) OSTRAOBA.* 

<2) Pbotinaoba. SpondylidaB.* 

LimidaB — Lima. 
Pectenidae — Aviculopectenj Untolium. 
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(3) Mytilaoba. 



( 4 ) ABOAOE A. 

( 5 ) SUBMYTILAOBA. 



( 6 ) Ebyoinagba.* 

( 7 ) Gabdiagba. 

(8) Ghamagba. 

(0) OONGHAGBA. 



(10) Myacba. 



(11) ADBS)IACBA. 

(12) LUCINACBA. 

(13) Tbllinacba. 

(14) ANATie^ACBA. 



AvicalidsB — Avicula^ Ambonychia^ Mya- 

Una, 
MytilidsB — Modiola. 
PinnidaB — Pinna. 
Arcidffi — Macrodon, 
NncalidaB — Nucula^ Leda, 
ModiolopsidFB. 
Trigoniidie. 
UnionidsB.* 
OardiniidsB.* 

CATdiixdsd—Pleurophorus, 
ABtsj^iiddd^AstarieUa. 
Grassatellidse.* 

Gardiid8B — Oonocardium. 

Tridacnidse.* 

Ohamidse.* 

Bndistie.* 

MegalodontidsB.* 

Cyrenidae.* 

Gyprinidffi — Cypricardia. 

Veneridee.* 

DonaoidsB.* 

UngrelinidaB.* 

UnicaridaB.* 

TancrcdiidsB.* 

SolenidsB. 

Madrid IB.* 

Myidte.* 

GastrochaBnidte.* 

GlycimeridaB.* 

PholadidaB.* 

Teretinidte.* 

LacinidaB. 

TellinidaB.* 

ScrobicalaridaB.* 

SoIemyidiB. — Clinospiitha. 

AnatinidHB. — A Uorisma, 



GASTEROPODS ^9 

Grammysiidffi. — Leptodomus,Edmondia^ 

Sanquinolites. 
PraecardiidsB.* 
Pholadomyidw.* 

Class IV.— Gasteropoda. 

(1) Prosobranohiata. PatellidsB.* 

Fissurellidae.* 

Haliotidae.* 

Oapnlidse. — Gapulus. 

Velatinidae.* 

Pleurotomaridse. — Pleurotomaria, 

Bhaphiatoma, Murchisonia. 
BellerophoDlidse. — Bellerophon, Bu- 

cania, Porcellia, Oyrtolitea. 
StomaliiddB.* 
EnomphalidaB. — Euomphalus^ Slrap' 

arollu8, Ophileta^ Maclurea. 
Trochidae.* 
SolaridsB.* 

Tnrbinidae. — Oyclonema. 
Xenophoridae.* 
Neritidae.* 
HelicinidfiB.* 

Nat icid dd—Jfatioopsis^ Strophostylus, 
PaladinidfiB.* 
Bissoidie.* 

LittorinidfiB — Holopea. 
Scalariidse 
lanthinidaB.* 
Tarritellidse.* 
VermetidaB.* 
CsBcidsB.*' 
Pjraraidellidae.* 
PsendomelanidiB — Loxonema, Solen- 

Snbalitidse. 



. • ... ... •; ;• 
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( 2 ) Opisthobbanohiata.* 

(3) Hbtbbopoda.* 

( 4 ) Ptbbopoda. GonalariidsB — Gonularia, 

TentacalitidsB — TentacuUtes. 

( 6 ) Stylommatophoba.* 
( 6 ) Basommatophoba.* 

OlaBs V. — Polyplacophora.* 

Glass VI Scaphora. 

( 1 ) SOLENOGONGHIA. BentBlndsd—Dentalium. 

Glass y II.— Cephalopoda. 

( 1 ) Tetbabranghiata. OrthoceratidaB— Ort^ooera«. 

AscoceratidaB. 
Gy rtoceratidse — Cyrtoeeras. 
NautilidaB — Nautilus. 
Trochoceratidae. 
Glymenidad. 

GoniatitidsB — Ooniatites. 
ArcestidaB. 
Tropitidae. 
Geratitidae. 
Gladiscitidae. 
Pinasocenatidae. 
PhylloceratidaB. 
Lytoceratidae.* 
Ptychltidae.* 
AmaltheidaB.* 
Aegoceratidae.* 
HarpoceratidaB.* 
Haploceratidae* 
Stephanoceratidae.* 
Phragmophora.* 
Seprophora.* 
Ghondrophora.* 

Glass YIII Tunicata. 



* I 
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Subkingdom VIII.— VERTEBRATA. 
Glass I. — Leptocardia.* 

Class II Pisces. 

Glass III. — Amphibia.* 
Glass IV.— Reptilia.* 
Glass v.— Aves.* 

Glass VI. — Maniiualia.* 



CHAPTER lY. 

PROTOZOANS AND SPONGES. 

Fusulina cyllndrica Fischer. 

Plate xli, HLgB. la-c. 

Fusulina cylindrica Fischer, 1837: Orcyst. da Gouv. de MoBcau, p. 126, 
pi. xviii, flgs. 1-5. 

Fusulina cylindrica Ovfeti^ 1652: Oeol. Sur. Iowa, Wisconsin and Minne- 
sota, p. 130. 

Ftisulina cylindrica Meek and Hayden, 1864: Pal. Upper Missouri, p. 14, 
pi. i, figs. 6a-e. 

Fusulina cylindrica Geinitz, 1866 : Carb. und Dyas in Nebraska, p. 71, tab. 
V, flg. 5. 

Fusulina cylindrica Meek, 1872: U S. Geol. Snr. Nebraska, p. 140, pi. i, 
fig. 2 ; pi. 11, fig. 1 ; pi. V, figs, da-b ; pi. vli, figs. Sa-b. 

Fusulina cylindrica White, 1877: U 8. Geol. Sur. W. KlO Merid., vol. IV, 
p. 96, pi. vi, figs. 6a-&. 

Ft^sulina cylindrica Key es, 1891 : Froc. Acad. Nat. Sci., Phila., p. 245. 

Bather small, seldom exceeding six millimeters in length 
of axis, fasiform, more or less ventricose medially, and blunt 
at the ends, which are often slightly twisted. Surface marked 
by rather distinct septal farrows. Aperture very narrow. 
Volutions seven to eight, closely coiled. Septa from twenty to 
thirty or more in number in the last whorl. Foramina quite 
distinct in well-preserved specimens. 

Horizon and Localities. — Upper Carboniferous, Goal Meas- 
ures : Kansas City, Lexington. 

This species is very widely distributed both in time and 
space and as a matter of consequence it presents, as might be 
expected, many varietal phases. There is, therefore, apparently 
very good grounds, as suggested by White, for regarding the 
various forms described as Fusulina depressa, F, veniricosa, F. 
robusta, F. gracilis, etc., as identical with F, cylindrica^ the 
slight differences being due to local variations of environment 
rather than specific modifications in structure. 
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RecaptacuIUes oweni Hall. 

PUtexU, figs. 2a-5. 

Connopora auleaia Owen, 1844 : Geoi. Bxpl. Iowa, WiscoDBin and Illinois, 

p. 40, pi. yii, fig. fi. (Not Goldfass.) 
ReoeptaGulUeB oweni Hall, 1851 : Oeol. Sar. WiaconBin, Rept. Prog., p. 13. 
ReeeptaeulUea oweni Ball, 1862: Geol. Sar. Wisoonsin, p. 46, fig. 3. 
ReeeptaculUes oweni Meek and Worthen, 1868: Geol. Sur. Illinois, vol. 

Ill, p. 302, pi. ii, fig. 3. 
Recepiaeuliiea oweni Whitfield, 1882 : Geol. Sar. Wisconsin, vol. IV, p. 239, 

pi. X, flg.7. 

Very large, forming broad, discoidal ezpanBions, from two 
or three to twenty or more inches in diameter; very thin cen- 
trally, but greatly thickened toward the margins. '^ The sab- 
stance of the fossil is filled with circular, cell-like perforations, 
placed perpendicalar to the plane of the disk, and arranged in 
carved or concentric lines or rows, which radiate or diverge 
from a central point, and the cells gradually increase in dimen- 
sions as they approach the margin of the disc ; bat with fre- 
quent intercalated rows. The cells are arranged so as to form 
circular and often direct radiating lines, as well as the concen- 
trically curved lines above mentioned. Cell apertares on the 
lower side, nearly as large as the body of the cell within, with 
the margins excavated or flaring, forming sharply angular sur- 
faces on the partition walls; but on the upper surface they are 
contracted to about half the diameter of the tube within, and 
the aperture is rhombic or quadrangular, with walls, which are 
variously ornamented according to the condition of preserva- 
tion and the compactness of the arrangment." ( Whitfield.) 

Horizon and Localities, — Lower Silurian,Trenton limestone : 
Jefferson, Pike and Saint Louis counties. 



CHAPTER V. 

HYDRAZOIDS AND CORALS. 

Stromatopora expansa Hall and Whitfield. 

Stromatopora expanaa Hall and Whitfield, 1873: New York State Cab. 
Nat. Hist., 23rd Kept., p. 226, pi. ix, fig. 1. 

Growths irregnlar, Bomewhat spheroidal, made up of nn- 
merons thin, closely arranged concentric shells, which have a 
well defined fibrous strnctnre and are perforated by minnte 
pores. 

Horizon and Localities. — Devonian, Callaway limestone: 
Winfield (Lincoln county). 

Kone of the species thus far found preserve the minute 
structure sufficiently well for satisfactory microscopic examina- 
tion. The zoological affinities of the group are little under- 
stood as yet, while the objects referred to the genus have 
comprised a heterogeneous mixture — poorly preserved fossils, 
having no relation whatever to this group, or even concretion- 
ary structures. 

Acervularia davidsoni Edwards & Haimb. 

AeervulaHa davidsoni "RdwAidB & Haime, 1851 : Monog. des Polyp. Foss. 

d. Terr. Palae., p. 318, pi. iz, figs. 4-43. 
Acervularia davidsoni Hall, 1858 : Qeologj Iowa, vol. I, p. 476, pi. 1, figs. 

Sa-b. 
Acervularia (2avu2«ont Nicholson , 1875 : Geol. 8ur. Ohio, vol. II. p. 240. 
Cyathophyllum davidsoni Rominger, 1876 : Geol. Sur. Michigan, vol. Ill, 

p. 107, pi. xxzvii, fig. 4. 

Corallum large, lenticular, composed of polygonal coral- 
lites, which are seldom of the same size ; lower surface covered 
by a rather thick, wrinkled, epithecal crust. Corallites with 
the walls more or less distinctly zigzag in cross-section ; the 
interior wall not well defined. Septa about 40 in number, with 
serrated margins. 
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Horizon and locality. — DevoniaD, Hamilton limestone : St. 
Louis county. 

Tlie American corals of this group appear properly to be- 
long under Gyathopbyllum, as has already been announced by 
Bominger. The internal wall, which is said to be so character- 
istic of Acervnlaria, is rarely, if erer, well defined, in the forms 
under consideration. The nearest approach to the annular 
wall appears to be the enlargement of some of the smaller 
lamellse along the inner margins. But in no case have these 
thickenings been observed, in connection with the alternating 
larger septse, to form a closed ring. 

In those specimens in which the growth of some, of the 
corallites has been accelerated more than others, the calyces 
have assumed a circular instead of polygonal shape as in 
Gyathophyllum ccespitosum Goldfuss, and other more typical 
forms of the genus. 

Gyathophyllum cornlcula Komingkr. 

PlBtexli,flg. 4. 

Cyaihophyllum comicula Rominger, 1876: G«ol. Sur. Michigan, vol. Ill, pt. 
ii, p. 102, pi. xxzv, fig. 2. 

Very similar to 0. glabrunij which, however, differs from 
this form in being more slender, in possessing a very deep 
calyx, in the greater number of lamellaB, and in having the 
surface smooth, instead of conspicuously annulated. 

Horizon and localities. — Devonian, Oalaway limestone : 
Winfield (Lincoln county). 

At present, data are not at hand to satisfactorily deter- 
mine whether or not this form is identical with Oaryophellia 
comicula of Lesueur, or Zaphrentis comicula of Milne-Ed- 
wards. 

Gyathophyllum glabrum 9p.nov. 

Plate xil, flgs. 6s- b. 

Oorallum simple, turbinate, moderately curved, annulated 
by broad folds; base attenuated. Galyz very deep, lamellae 
numerous, 80 to 100 in number ; interlamellar spaces occupied 
by transverse plates, but leaving the inner margin of the ver- 
tical sept8B free, and making the peripheral area quite vesiculose. 
a— 8 
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Sarface marked by nnmeroos fine, annalar wriDkles of growth, 
which pasB around on the broad folds as well as the interven- 
ing constrictions ; vertical striations poorly defined. 

Horizon and locality. — Lower Carboniferous, Upper Kin- 
derhook ( Ohouteau) limestone: Ourryville (Pike county). 

This species bears considerable resemblance to 0. comi- 
aula ( Ed. & H.) from the Devonian, but it has a more slender 
form, a very deep calycinal cavity, much more numerous and 
delicate lamellae, while the surface is perfectly smooth and is 
more annulated. There is some doubt as to the correctness of 
the generic reference of this form, as it possesses many of 
the characteristics of Campophyllum ; especially as the lamellse 
are rather short, and do not appear to meet in the center, 
except, perhaps, in the immediate vicinity of the base. This 
apparent blending of the structural features found in two 
different genera is quite suggestive when taken into consider- 
ation with the commonly recognized geological range of the 
corals of this group. True forms of Gyathopbyllum are dis- 
tributed most widely in the Silurian and Devonian; while 
Campophyllum is most abundant in the later Devonian and the 
Carboniferous. In America the first of these genera is almost 
entirely confined to strata earlier than the Carboniferous. 
The forms of the second group, with a single exception, belong 
to the later Paleozoic. 

Lithostrotion mamiilare Castelnau. 

Plate xii, fig. 8. 

Aatroe mamillaria Castelnau, 1843 : Terraine Sil. de PAmerique da 
Nord, p. 60, pi. xxiv, fig. 5. 

Lithostrotion mamUlare Edwards and Baime, 1841 : Monog. des Polyp., 
p. 433, pi. XIII, figs. 1-1 b. 

Lithoairotion baaaUiforme Owen, 1852: Geol. Wisconsin, Iowa and 
Minnesota, tab. iv, figs. 5 and 6 

Lithoatroiion mamiilare Hall, 1858: Geol. lowa, vol. I, p. 667, pi. xziy, 
figs. 6a- b. 

Lithoatroiion proliferum Hall, 1858 : Gheol. Iowa, vol. I, p. 668, pi. xxly, 
figs. 6a-c. 

Lithoatroiion mamiilare Rominger, 1876 : Geol. Sur. Michigan, vol. Ill, 
p. Ill, pi. Iv, figs. 1-2. 
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Gorallam nsaally forming large astraBiform masses, com- 
posed of long polygonal corallites, which increase by budding 
at the margins of the oalycinal disks. Oalyces rather deep, 
obliqaely spreading upward to the margins ; the central basal 
portions reflected upward into a rather conspicuous cone. 
Radical lamellsB from 20 to 40 in number. 

Horizon and looalUies, — Lower Oti^rboniferous, St. Louis 
limestone : St. Francisville (Olark county), Ste. Oenevieve, St. 
Louis. 

Campophyllum torquium (Owkn). 

Plate xli, llgB. 7a-o, snd plate zili, fig. 7. 

CgfUhophyllum torquium Owen, 1852: Geol. Sur. WiscooBln, Iowa and 

Minnesota, tab. Iv, flg. 2. 
Campophyllum torquium Bieek, 1872: U. S. Geol. Sur. Nebraska, p. 145, 

pi. i, fig. 1. 
Campophyllum torquium White, 1884 : Geol. Sur. Indiana, 13th Ann. Rept., 

pt. it, p. 119, pi. xxlH, figs. 10-13. 

Gorallnm solitary, large, flexuous, more or less wrinkled ; 
calyx circular, deepening abruptly toward the center ; septal 
fossette distinct. Primary lamellse about 40 in number, reach- 
ing from the margin half way to the center; secondary sept» 
small ; tabulae large, arched ; dissepiments numerous. 

Horizon and localities. — Upper Carboniferous, Goal Meas- 
ures : Kansas City. 

Axophyllum rude Whitk & St. John. 

Plate xll, flga. 6ft-b. 

Axophyttum rude Wlilte & St. John, 1867 ; Trans. Chicago Acad. Sci., vol. 

1, p. 115. 
Axophyllum rude White, 1884 : Geol. Snr. Indiana, 13th Ann. Rep. , pt. ii, 

p. 118, pi. xxlii, figs. 8-9. 
Axophyllum rude Worthen & Bieek, 1876: Geol. Sur. Illinois, voL VI, p. 

525, pi. xxxii, figs. 6-6o. 

Gorallnm simple, broadly obconic, with internal structure 
m uch like that of Lithostrotion. 

Horizon and localities. — Oarboniferous, Upper Goal Meas- 
ures : Kansas Gity. 
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Amplexus yandelli? Kdwards & Haime. 

Plate xiii, fig. S. 

Amplexus yandelli Edwards & Haime, 1851: Monog. Polyp. Fobs. d. 

Terr. Pal., p. 344. 
AmplexuB yandelli RomiDger, 1876: Geol. Sur. Michigan, vol. Ill, pt. ii, 

p. 156, pi. liy, fig. 2. 

Oonico-cjlindrical, flexnose stems, from two to foar centi- 
meters in diameter, annalated by fine wrinkles of growth, with 
intermediate coarser rng8B, and frequently of a jointed strnc- 
tore through periodical constrictions of the calyces and the 
continaed growth of the stem withont interruption of the con- 
tinuity of the epithecal wall. Calyces deep, with erect margins, 
surrounded by about sixty alternately large and small vertical 
crests. The bottom of the calyces is formed by flat or warped 
diaphragms, depressed on one side by deep septal fovea. The 
lamellae are restricted to the outer circumference of the 
diaphragms, but sometimes they extend to the center as super-, 
ficial ridges. ( Bominger.) 

Horizon and localities, — Lower Carboniferous, Kinderhook 
limestone ( Chouteau) : Curry ville ( Pike county ). 

Certain Carboniferous corals from Curry ville correspond so 
perfectly to authentic examples of A. yandelli that it is almost 
impossible to refer them to any other species. They answer 
so well to Bominger's description of Edwards & Haime's species 
that it is repeated here. 

Amplexus blairi Millsb. 

Plate xiil,flg. 1. 

Amplexus blairi Miller, 1891 : Qeol. Sur. Indiana, 16th Ann. Rept. , Ad. 
Sheets, p. 8 , pi. i, fig. 7. 

Similar to A. fragilis^ but much smaller, more slender, 
somewhat tortuose, with the diaphragms proportionally much 
further apart and the lamellse much more prominent. 

Horizon and looalities. — Lower Carboniferous, Burlington 
limestone: Springfield, Sedalia, Louisiana; Burlington ( Iowa ) ; 

Kinderhook limestone: Sedalia. 

Although Miller's type specimen is very imperfect, and the 
figures show not even the generic characters, there would be 
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mach hesitancy in recognizing the species at all were it not for 
the fact that good individaals were obtained at the typical 
localities long before the description of A. blairi appeared; 
and consequently the form was already pretty well understood 
when the diagnosis was published. Furthermore, it has been 
deemed advisable, notwithstanding the somewhat doubtful 
identity of the two forms, to adopt Miller's term, rather than 
to propose a new name and place A, blairi among the spurious 
species where it ordinarily would belong. This slender form 
seems to be widely distributed geographically. 

Amplexus fragllis Whitb & 8t John. 

AmpUxua fragilis White & St. John, 1867: Trans. Chicago Aoad. Sol., 

vol. I, p. 116. 
Amplexus bicosiattu Miller, 1891: Oeol. Sur. Indiana, 17th Ann. Rept., 

p. 8, pi. 1, fig. 10. 
Amplexus eoraloides ( Biany authors; not Sowerby, 1814). 

Corallum simple, rather large, long, slender, cylindrical, 
somewhat annulated, about two centimeters in diameter and 
from 20 to 30 centimeters long; walls thin. Calyces moder- 
ately deep; lamellae but slightly developed, 32 to 40 in 
number; transverse diaphragms numerous. Surface rather 
distinctly marked by longitudinal lines. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone: Sedalia, Louisiana; Keokuk limestone : Boonville; 
Keokuk ( Iowa ). 

Zaphrentis acuta Whitb & Wrttvield. 

Plate xiii, fig. 4. 

Zaphrentis acuta Whiter Whitfield, 1862: Jour. Boston Soe. Nat. HUt., 

vol VIII, p. 306. 
Zaphrentis acuta WlDchell, 1865: Proc. Aoad. Nat. Scl., Phlla., 111. 
Zaphrentis parasitica WortheD, 1890 : Qeol. Sur. Illinois, vol. VIII, p. 70, pi. 

X, figB 5-5a. 

Corallum small, very robust, or subturbinate, slightly 
curved, usually pointed at the base ; often bulging in the mid- 
dle. Calyx oblique to the axis; moderately deep, with about 
32 lamellae. 

Horizon and localities. — Lower Carboniferous, Kinderhook 
limestone: Glarksville and Louisiana ( Pike county ). 
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Z, aeuta was first recorded from Missoari by Winchell. 
The mention of this species in the same connection with Z. 
ida, with the -locality given as Glarksville, has led some to be- 
lieve that Z. ida was the species noted from the State ; whereas 
Winchell's species was actnally from Indiana, and is not known 
as yet west of the Mississippi river. Besides, Z. ida is a very 
different form. Z. parasitioa^ recently described by Worthen 
from the same place, appears to be merely an immature indi 
vidnal that is attached to the shell of a brachiopod. 

Zaphrentis calceola White & WsrrFiELD. 

Lophoph^llum ealeeola White & Whitfield, 1862 ; Proo. Boston Soo. Nat. 
Hist., vol. YIII, p. 306. 

Zaphrentia ealeeola White, 1883 ; U. S. Geol. and Geog. 8ar. Ter , 12th 
Ann. Rep.y p. 166, pi. xxxix, figs. 6a-d. 

Zaphriniia ealyeuluB Miller, 1891; Geol. Sar. Indiana, 17th Ann. Bep., 
adv. sheets, p. 10, pi. i. figs. 13-14. 

Gorallnm small, snbtarbinate, more or less curved, moder- 
ately bnt irregularly expanding from the base npward on the 
outer side of the curvature, especially at the lower portion, but 
elsewhere somewhat regularly rounded ; apex small, pointed. 
Oalyx moderately deep ; principal lamellae about 32 in number ; 
fossette snbcentral, but extending toward the side of the con- 
vex curve of the corallum. Surface rugose from unequal 
growth. Extreme length of an average example, 18 millime- 
ters ; diameter of the calyx, abont nine millimeters. 

Horizon and localities. — Lower Garboniferous, Kinderhook 
limestone: Sedalia, Glarksville, Hannibal, Louisiana; also 
Burlington (Iowa). 

This form was originally described from Burlington, Iowa. 
The above is Dr. White's description of the specimens ob- 
tained by Professoi" Broadhead at Sedalia, in the upper portion 
of the Ghouteau limestone. 
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Zaphrentis tenella Miller. 

Plate xili, fig. 10. 

ZaphrenUa imella Miller, 1891 : Geoi. Sur. ladiana, 17th Add. Rept., adv. 
sheets, p. 11, pi. i, flgs. 17, 18. 

A small, rather slender form, slightly cnrved and somewhat 
twisted, with the calycinal margin very obliqne to the axis of 
the corallam. Lamellae about 24 in nnmber. 

Horizon and localities. — Lower Oarboniferous, Kinderhook 
limestone : Sedalia, Louisiana. 

Zaphrentis tantllla Miller. 

Zaphrerdia tantilla Miller, 1891 : Geol, Sar. iDdiaDa, 17th Add. Rept , adv. 
sheets, p. 11, pi 1, flgs. 23, 24. 

Gorallnm small, very slender, but slightly curved, with 
20 to 32 lamellae. 

Horizon and localities. — Lower Uarboniferous, Kinderhook 
limestone : Sedalia ; Burlington limestone : Louisiana, Han- 
nibal. 

Zaphrentis cylindracea Worthkn. 

Plate xlii, flg. 6. 

Zaphrerdia cylindracea WortheD, 1890: Gtool. Sur. IIHdoIb, Vol. VIII, p. 78, 
pi. ix, tig<}. 6, 5a. 

Oorallum long, slender, cylindrical, very slightly curved. 
Galyx moderately deep ; septal fossette not prominent. Lam- 
ellae 32 to 40 in number. Epithecal surface not wrinkled. 

Horizon and localities, — Lower Carboniferous, Kaskaskia 
limestone: Ste. Genevieve ; Chester ( Illinois ). 

Zaphrentis elliptica Whitb. 

Plate xlii, flgB. 6a-b. 

Zaphrentis elliptica White, 1862: Proc. BostOD Soc. Nat. Hist., vol. IX, 

p. 31. 
Zaphrentis elliptica W^hlte, 18S3: U. 8. Geog. aod Geol. Sur. Ter., I2th 

aoD. Rept., p 155, pi. xxxlx, figs. 4a-b. 
Zaphrentis carinata Worthea, 1890 : Geol. Sar. IUIdoIs, vol. VIII, p. 75, 

pi. X, flgs. 3-da. 

Corallum rather below medium size, robust, slightly curved, 
somewhat compressed below the middle. Calyx rather deep. 
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with the septal fossette prominent; lamellaB well defined, aboat 
40 in number in the average matare individuals. Epithecal 
crust smooth, rarely wrinkled. 

Horizon and localities, — Lower Oarboniferous, Burlington 
limestone: Louisiana; Kinderhook (Illinois); Bonaparte 
(Iowa). 

Zaphrentis chouteauensis Millsr. 

Zaphrentia chouteaumna Miller, 1891: Geol. Sur. Indiana, 17th Ann. 
Kept., adv. sheets, p. 8, pi. i, figs. 1M2. 

Somewhat like Z, oalceola, with the 6a]yx very oblique to 
the axis of the corallum. 

Horizon and localities. — Lower Oarboniferous, Kinder- 
hook (Ohouteau) limestone : Sedalia. 

Zaphrentis exigua Miller. 

Z&phrentls exigua Miller, 1891 : Geol. Sur. Indiana. I7th Ann. Rep , adv. 
shejets, p. 11, pi. i, figs. 19-20. 

This form is characterized by its minute size, attenuated 
base and rapidly expanding corallum. 

Horizon and localities, — Lower Oarboniferous, Ohouteau 
limestone : Sedalia. 

Zaplirentis centralis Worthbn. 

Zaphrentis GerUralia Worthen, 1890 : Geol. Sur. Illinois, vol, VIII, p. 72, 
pi. ix, figs. 1-la; and pi. x, figs. 13-13a. 

A large, ^ther robust form like Z. dalei, but with fewer 
lamelldB and apparently no indications of spines on the outer 
surface. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone : Louisiana, Hannibal, Helton ( Marion county ), Ash 
Orove, Springfield, Sedalia, Ste. Genevieve; Keokuk lime- 
stone: La Grange, St. Francisville (Olark county); Keokuk 
and Bonaparte ( Iowa) ; Warsaw ( Illinois ). 

Although Worthen's diagnosis of this form is very un* 
satisfactory, it is quite evident that he had in hand the widely 
distributed type so common throughout the Burlington and 
Keokuk rocks of the states of Missouri, Iowa and Illioois. The 
species appears to be especially abundant in the Burlington 
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bede. Insofar a9 present observation goes, no traces of the 
spinous processes on the epithecal sarface have yet been noted ; 
and this difference seems to readily distinguish this form from 
Z, dalei and Z, spinulosa, with which it is usually associated 
and liable to be confounded. / 

Zaphrentis illinoisensis Worthkn. 

Zaphrentia Ulinoiaensis Worthea, 1890: Qeol. Sur. Illinois, vol. VIII, p. 
77, pi. ix, figs. 4-4a. 

Oorall urn large, rather short, but slightly curved; rapidly 
expanding to the calycinal margin, where it is very broad. 
Epithecal folds transverse, unusually wide, prominent. Lamel- 
lae large, widely separated and seldom exceeding 40 in number. 

Horizon and localities, —-ho wer Oarboniferous, Keokuk 
limestone: Wayland ( Clark county) ; Warsaw ( Illinois ) ; Keo- 
kuk and Bonaparte (Iowa). 

Zaphrentis dalei Edwards & Haimb. 

Plate xlli, flg. 12. 

Znphrentia dalei Edwards & Haime, 1851: fiConog. d. Polyp. Fobs. d. 

Ter. Pal., p. 329. 
Zaphreniin daUi Worthen, 1890: Geol. Sar. Illinois, vol. VKI, p. 71, pi. 

z, figs. 12-12a. 

Oorallum simple, large, elongate-conical, more or less 
curved. Oalyx somewhat oblique, subcircular, deep ; septal 
fossette well defined and located on the side of least curvature. 
LamellsB forty to sixty or more in number, rather prominent, 
thin, somewhat irregular and usually more or less bent toward 
the center. External surface rugose and covered by short, 
widely scattered spines. 

Horizon and localities, — Lower Oarboniferous, Keokuk 
limestone and shales: St. Francisville, Boonville, Oanton ; 
Burlington limestone : Hannibal, Louisiana, Springfield. 

From Warsaw Worthen has described three otber species 
of Zaphrentis : Z. illinoisensis^ Z. spergenensis and Z, varsavien- 
sis, whose affinities are not as yet fully understood. They also 
occur at various places in Missouri, along with numerous other 
forms apparently undescribed. The original specimens of 
Edwards & Haime also came from Warsaw, just across the 
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river from Alexandria, Olark coanty. The form seems to be 
widely distribated in the Keokuk rocks of the Mississippi 
basin, and probably occars also in the Barlin^ton beds. 

NZaphrentis spinulosa Edwards & Haimb. 

Zaphrentis 9pinulo9a^C.W2kf^% & Halme, 1851: Monog. d. Polyp. Fobs. d. 

Ter. Pal., p. 334. 
Zaphreniia spinulifera Hall, 1858: Oeol. Iowa, vol. I, p. 650, pi. xxil^ 

figs. la-b. 
Zaphreniia spinulota Worthen, 1890: Geol. Sar. Illinois, vol. YIII, p 73, 

pi. X, figs. 6-6a. 
ZaphrmtU pellaenna Worthen, 1890: Gcol. Snr. lUicolB, vol. YIII, p. 74, 

pi. Ix, figs. 6-6a; and pi. x, figs. IMla. 

Very similar to Z. dalei Ed. & H., bat much smaller, more 
robust and highly spinous. 

Horizon and localities. — Lower Oarboniferous, Keokuk 
limestone: Gurr^pville, St. Francisville, Boonville, Keokuk 
(Iowa); Saint Louis limestone : Clark and Saint Louis coun- 
ties, and in Iowa at Fort Dodge, Pella, Fairfield, Mt. Pleasant 
and elsewhere ; Kaskaskia limestone : Ste. Genevieve. 

Zaphrentis spinulosa is very much like immature indi- 
viduals of Z dalei^ but the much greater abundance of the 
epithecal spines, the usually much broader calycinal disk, seem 
BuflScient to distinguish it from that species. The form appears 
most characteristic of the Saint Louis limestone, in which it is 
widely distributed geographically. It also occurs abundantly 
in the upper portion of the Keokuk limestone, and is found 
sparingly in the Kaskaskia. Hall's form, Z» spinuli/era^ origin- 
ally described from Warsaw, Illinois, is without doubt identi- 
cal with the species under consideration, and is so regarded 
here. 

Zaphrentis varsavenis Worihbn. 

ZaphrenHi varaavenait Worthen, 1890: Geol. Sur. Illlools, vol. VIII, p. 78, 
pi. X, figs. 0-9a. 

A small, symmetrical, moderately curved form, with 20 to 
32 lamellte. 

Horizon and localities.^howeT Carboniferous, Keokuk 
amestone : LaOrange, Warsaw ( Illinois ). 
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Zaphrentis spergenensis Worthbn. 

Zapprentia apergenesia WortheD, 1890 : Oeol. Sur. Illinois, V6l. VHI, p. 77, . 
pi. X, flgs. 8-8a. 

Small, moderately slender, spiniferous; very similar to 
immature individuals of Z. spinulosa, and possibly identical 
with that species. 

Horizon and localities, — Lower Garboniferou'^, Keokak 
limestone: Wayland (Clark county), Boonville; Keokuk 
( Iowa ) ; Warsaw ( Illinios ). 

Zaphrentis chesterensis Worthen. 

Zaphrentis ehesterensia Wortben, 1890: Qeol, Sar. Illinois, vol. VIII, p73, 
pi. ix, figs. 3-^a. 

Gorallum like Z, daleiy but rather more slender, less curved , 
and with only occasional indications of spines. The septal fos- 
sette is also less distinctly defined. 

Horizon and localities. — Lower Oarboniferous, Kaskaskia 
limestone: Ste. Oenevieve. 

Lophophyllum proliferum (McChksney) 

Plate xili, flgs. 8ft-b. 

Cyaihaxonia proliftra McCheeney, 1860: Deeo. New PalsB. Foss., p. 76. 
Cyaihaxonia proUfera McChesDey , 1 867 : Trans . Chicago Acad . Sci . , vol . 

I, p. 1, pi. 11, flgs. 1-3. 
Cyaihaxonia spf Orinttz, 1866: Garb, and Dyas in Nebraslsa, pp. 65, 66, 

tab. V, figs. 3-4. 
Lophophyllum proliferum Meelc, 1872: U.S. Geol. Sur. Nebraska, p. 144. 

pi. y, figs. 4a-b. 
Lophophyllum proliferum White, 1892: U. S. Geog. Sur. w. 100 Merld., 

vol. IV, p. 101, pi. vJ, figs. 4a-d. 
Lophophyllum proliferum White, 1884 : Geol. Snr. Indiana, 13th Ann. 

Rept., pt. ii, pi. xzlii, figs. 6, 7. 
Lophophyllum proliferum Key 88, 1888 : Proe. Acad. Nat. Sci. , Phila. , p. 

225. 

Gorallum sinfiple, rather small, elongate-subconical, more 
or less curved ; transversely wrinkled and longitudinally stri* 
ated, often somewhat spinous ; calyx circular, rather deep : 
columella well-defined ; lamellae 20 to 50 in number. 

Horizon and Localities. — Upper i!]!arboniferous. Upper Coal 
Measures : Kansas City. 
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Chonophyllum sedaliense Whitk. 

Plate ziY, tig. 9. 

Chonophyllum sedalierue White, 1883 : Twelfth Ann. Rep. U. 8. Geol. and 
Geog. Sur., p. 157, pi. xxzix, fig, 3a. 

'^ Gorallnm moderately large, approximately straight, the 
angle of divergence of its sides being quite small ; calyx ap- 
parently rather shallow ; rays namerons ; surface rough' by the 
presence of numerous projecting, successive calyx borders, 
and by coarse, irregular, longitudinal striae. Length probably 
about 130 millimeters ; and the diameter of the calyx about 30 
millimeters." ( White.) 

Horizon and localities, — Lower Carboniferous, Ghouteau 
limestone : Sedalia. 

. Columnaria stellata? (Hall). 

Plate xiii, flg. 8. 

Faviatella BUllaior Hall, 1847: Pal. New York, vol. I, p. 275, pi. Ixxv, 

figs. la-c. 
Columnaria stellata Rominger, 1876: Geol. Sur. Michigan, vol. Ill, pt. il, 

p. 91, pi. xxxiv, fig. 3. 

Gorallum of medium size, hemispherical or flattened 
spheroidal. Gorallites radiating from a central point, four to 
Ave millimeters in diameter; lamellae not very well defined; 
dissepiments flat, numerous. 

Horizon and localities, — Lower Silurian, Trenton limestone: 
Gape Girardeau. 

Hadrophyllum glans Whitb. 

Plate xiii, flgs. Ila-b. 

Zaphrentis glam White, 1862: Proc. HostOQ ^oc. Nat. Hist., vol. IX, p. 

32. 
Hadrophyllum glans White, 1883: U. S. Geol. and Geog. Sur. Ter., 12th 

Ann. Rept., p. 156, pi. xxxix, figs. 5a-b. 

Gorallum small, somewhat globose; base small, pointed, 
well defined; calyx flattened or convex, with a rather well- 
marked margin, and very oblique to the axial line. Septal fos- 
settes three in number, the principal one quite large, rather 
shallow, with its chief axis coinciding with the long diameter 
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of the oval calycinal disk and extending nearly to the border. 
Septa prominent ; 20 to 40 in namber, with nnmeroas rndimen- 
tary ones. 

Horizon and localities. — Lower Carboniferous, Barlington 
limestone : Lonisiana, Sedalia. 

Microcyclus blairi Millkr. 

MieroeycluB hlairi Miller, 1892: Oeol. Sur. Indiana, 18th Ann. Rep., adv. 
sheets, p. 7, pi. Ix, flgs. 27-28. 

Much like Hadrophyllam in general appearance, bat very 
short and discoid. ' 

Horizon and localities, — Lower Oarboniferoas, Ghontean 
limestone : Sedalia. 

Streptelasma corniculum Hall. 

Platexiii, fig. 9. 

Strepteloima Gomiculum Hall, 1847 : Pal. N. V., vol. 1, p. 69, pi. xxv, figs. 

la-e. 
Streptelasma corniculum White, 1882: Geol. Sur. Indiana, Uth Ann. Kept., 

p. 376, pi. 11, figs. 2-1. 
Streptelasma corniculum Romioger, 1876: Geol. Sur. Michigan, vol. Ill, 

(11), p. 142, pi. II, fig. 1. 

Oorallam simple, conical to elongate-conical, slightly and 
regularly curved. Calyx moderately deep ; lamellae rather 
Ijieavy, 80 to 120 in namber. Epithecal crust rather well de- 
veloped, longitudinally striated, and often with fine traversed 

wrinkles. 

Horizon and localities. — Lower Silurian, Trenton limestone : 
Cape Girardeau, Cyrene ( Pike county ). 

Cystophyllum americanum Edwards & Haimb. 

Plate xiv, flgs. 4a-b. 
Cystophyllum americanum Edwards & Haime, 1851 : Monog. Polyp. Foss. d. 

Terr. Palse., p. 464. 
Cystophyllum americanum Romlnger, 1876: Geol. Sar. Michigan, vol. Ill, 

pt. ii, p. 183, pi. 1, fig. 1. 

Corallum of medium size, simple, conical, moderately 
curved. Calyx deep, blistered ; radial ridges more or less ob- 
solete. Surface of epithecal wall concentrically wrinkled. 

Horizon and localities. — Devonian, Calaway limestone : 
Winfield ( Lincoln county ). 
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Palaeacis enormis (Hkbk & Wobthbn). 

Sphenopterium enorme Mieek A Worthen, 1860: Proc. Aoad. Nat. 8oi., Phlla. 

p. 448. 
Sphenopterium enorme Meek & Worthen, 1866: Geol. Sur. lUiaois, vol. II. 

p. 146, pi. xiv, flga. la-b. 
Sphenopterium enorme var. depreuum Meek & Worthen, 1866 : Geol. Sar. 

lUiDOis, vol. II, p. 146, pi. xlv, figs. 2a-b. 
PalceaeiB enormis Miller, 1877 : Cat. Am. False. Foss., p. 43. 
PalcBada enormis var. tUpressa Miller, 1877 : Cat. Am. Palae. Fobs., p 43. 

Similar to P. obtusa, but nsaally smaller and cells fewer in 
namber. 

Horizon and locality. — Lower Oarboaiferons, Kinderhook : 
Glarksville and Louisiana (Pike county). 

Palaeacls obtusa ( Mbek A Wobthbn ). 

Plate xiv, tIgB. la-b. 

Sphenopterium obtusum Meek & Worthen, 1860: Proc. Acad. Nat 8ci., 

Phila. , p. 448. 
Sphenopterium eompresmm Meek A Worthen, 1860: Proc. Acad. Nat. Sci.. 

Phlla., p. 448. 
Sphenopterium obtusum Meek A Worthen, 1866 : Geol. Sur. Illinois, vol. II, 

p. 233, pi. xvil. figs. 2i-e. 
Sphenopterium compressum Meek A Worthen, 1866: Geol. Sar. Illinois, 

vol. II, p 234, pi. xvll, figs. la-c. 
PaUxaeis obtusa Miller, 1877 \ Cat. Am. False. Foss., p. 43. 
PaloBaeiscompressa MXWer^ 1877: Cat. Am. Falae. Foss , p. 43. 

Gorallum rather small, more or less distinctly wedge- 
shaped, with the width somewhat greater than the height; 
sides ornamented by fine, irregular or vermicular markings. 
Oorallites three to ten or more in number, rather large, deep, 
more or less conical in shape, round or polygonal ; septa 30 to 
40 in number, usually appearing in fine raised lines. 

Horizon and looalities Lower Oarboniferous, Keokuk 

limestone ; Clark county. 

Conopterlum effusum Winchbll. 

Plate xlY. flg. 10. 

Conopterium effusum Winohell, 1855: Proc. Aoad. Nat. Sci , Phila., 
p. 111. 

Gorallum small, adherent, subspherical; composed of numer- 
ous unequal, crowded corallites, which enlarge rapidly from 
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the base or point of attachment. Oells distinctly lined within, 
and covered externally by rather thick, wrinkled epitheca. 

Horizon and localities. — Lower Oarboniferons, Kinder- 
hook limestone: Olarksville and Louisiana (Pike coanty). 

Oenerically Oonopterinmis clearly distinct from PalsBacis 
and Sphenopterinm. The oorallites are mnch smaller and 
more variable in size than in any known species of the two 
genera mentioned. The coralla appear to have been attached 
to mollascan shells or other submerged objects; and as they 
grew to be of large size, the lower or marginal cells adhered 
firmly to the surface of attachment. 

ClelstODora olacenta (White}. 

Plate xiy,flg. 11. 

Miehilinia placenta White, 1883 : Twelfth Ann. Rep. U. S. Qeol. and Oeog. 
tfar., p. 157, pi. xxxlx, figs. 2a-b. 

Very similar to L. typa^ but much larger ; the corallites 
have a diameter two to three times the size of the typical spe- 
cies, while the coralla attain a measui'ement of 10 to 14 cm. 

Horizon and looalities. — Lower Carboniferous, Chouteau 
limestone : Sedalia, Curry ville (Pike county). 

The species under consideration is seldom well preserved, 
and its structural characters are consequently usually difficult 
to make out satisfactorily. It appears beyond doubt that this 
form is not properly a Miehilinia ; and there are good reasons 
for believing that it is congeneric with WinchelPs Leptopora 
tffpa, though the exact systematic position of that genus has 
not as yet been made out fully. 

From a comparison of a large series of specimens from 
White's original locality it would seem that the two species 
that he recognized are indentical. 

Cleistopora typa Winchkll. 

Leptopora typa Wlnohell, 1863 : Proc. Acad. Nat. Sci., Phila., p. 3. 
Leptopora typa White, 1883 : Oe.l. and Geog. Sur. Ter. , 12th Ann. Rep., 

p. 122, pi. xxxiv, figs. 12a-b. 
Leptopora gorbyi Miller, 1891: Gtool. Sur. Indiana, 17th Ann. Rep., Ad. 
Sheets, p. 6, pi. 1, figs. 1-4. 

Oorallum forming thin discoidal expansions ; with a well- 
defined, concentrically wrinkled epitheca. Oorallities few, 
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polygonal, separated by a common wall. Oalyces shallow, 
with 30 to 40 or more radimentary septa, which nsaally appear 
as vertical striations. 

Horizon and localities. — Lower Carboniferoas, Kinder- 
hook : Sedalia. 

The precise affinities of this groap of organisms is not 
thoroughly understood at present ; so that the synonymy of 
the genas cannot be given with certainty. Considerable vari- 
ation is observable both in the size of the corallites and in the 
number of their septal rudiments. In case of the latter the 
number is known to be as few as twenty, as stated by Win- 
chell, and to range as high as forty or more. 

Favosites hemispherica (Troost). 

Plate xiv, Hg. 8. 
Calamopora hemiapheriea Troost^ 1840: Geol. Tennessee, p. 72. 
FavonUs hemiapheriea YhndeW & Bhumard, 1847: Cent. Geol. Kentucky, 

p. 7. 
FaxfosUes hemispherica Etominger, 1876 : Geol. Sur. Michigan, vol. Ill, pt. 11, 

p. 25, pi. vl, figs. 1-4. 

Gorallum rather small in size, usually more or less dis- 
tinctly globular in shape, sometimes flattened or cylindrical. 
Corallites unequal in size, polygonal, 2 to 3 millimeters in 
diameter as a rule, diverging in broad curves from the central 
axial line ; interior smooth, with simple, flat dissepiments which 
are rarely compound; mural pores large, with seldom more 
than a single row on a side. 

Horizon and localities, — Upper Silurian, Niagara lime- 
stone; Edgewood (Pike county), St. Louis county. 

• 

Favosites favosa? (Goldpdsb). 

Plate xlY. flg. i. 

Calamopora favosa Goldfuss, 1826: Germ. Petrlf., p 77. 
Calamopora favosa Hall, 1852: Pal. N. Y., vol. II, p. 126. 
Favo$Ue9 favosa Rominger, 1976: Geol. Sur. Michigan, vol. Ill, pt. ii, 
p. 21, pi. Iv, figs. 1-4. 

Oorallum often attaining a large size. Oorallites polygonal, 
of tolerably uniform size in the same masses, but ranging from 
two to five millimeters in diameter in different individuals; 
interior ribbed longitudinally, the intervening space between 



HYDBOZOIDS AND OOBALS. 121 

this striations being: beset with small spinous processes. Dis- 
sepiments nsnally flat or slightly convex, bat not anfrequently 
qaite concave, slightly deflected at the margin in front of the 
longitudinal farrows. Mural pores of medium size, rather 
numerous* Epitheca considerably wrinkled. 

Ilomon and localities — Upper Silurian, Niagara ? oolite : 
Edgewood (Pike county), and Auburn (Lincoln county). 

Striatopora missouriensis Meek & Worthbn. 

Striatopora miaaourienaia Meek & Worthen, 1868: Geol. Sur. llllnoig, vol. 
Ill, p. 369, pi. vli, fig. i. 

Growths very similar to those of 8. carbonaria^ but more 
slender and with the tube openings much less numerous. 

Horizon and localities — Upper Silurian limestone: Bai- 
ley landing ( Perry county ). 

Striatopora carbonaria White. 

Plate xiv, flg. 7. 

Siriaiopcra carbonaria White, 1862: Trans. BoBton See. Nat. Hist., vol. 
IX, p. 32. 

Small, slender, dichotomous growths from . three to five 
millimeters in diameter. Tubes very thick-walled, directed 
obliquely upward and outward ; the openings about two mil- 
limeters in diameter, dilated slightly, with a sharp semi-circular 
ridge on exterior side. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone: Ste. Genevieve, Hannibal; Burlington (Iowa). 

Syringopora liarveyi? White. 

Plate xlv, flg. 6a. 

Syringopora harveyiYihlte J 1862: Proc. Boston Soo. Nat. Hist., vol. IX, 
p. 32. 

Oorallum large, hemispherical. Oorallites large, rather dis- 
tinct, wrinkled ; connecting tubules far apart. Otherwise very 
similar to 8. multattenuata. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Boonville (Gooper county), Ganton ( Lewis county ), 
Ourryville (Pike county). 
G-9 
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It is with considerable doubt that the Eeoknk forms are 
referred to White's 8. harveyi, bat the same species occurs in 
the Burlibgton limestone. In consequence, therefore, of the 
inability to make out any marked distinctions between the two 
forms, it seems advisable to refer the Keokuk fossils to 8. 
harveyi. 

Syringopora sp? 

Plate xiv, fli:. 6. 

Horizon and locality —Lower Oarboniferous, Kinderhook 
limestone: Kinderhook (Illinois). 

Syringopora multattenuata McChhsney. 

Plate xlv, llg. 6b. 

Syringopora muliaitenuata McChesney, 1860: De8C. New Pal. Fobs., p. 76. 
Syringopora muUattenuata McChesney, 1867 : TraDS Chicago Acad. 8ci., 

vol. I, p. 2, pi ii, fig. 4. 
Syringopora muUaUenuata Meek, 1872: U. S. Oeol. Sur. Nebraska, p. 144, 

pi. i, figs. 5a-d. 
Syringopora muUattenuata White, 1877 : U. S. Geog. 6ur. w. 100 Merid., vol. 

IV, p. 100. 

Corallum occurring in rather large, more or less spherical 
masses, made up of slender, flexuous corallites, which are long, 
cylindrical, somewhat radiating and completely separated from 
one another, except at the points where the connecting tubes 
are given off; these copulatory protuberances are quite nu- 
merous, rather slender and closely though somewhat irregu- 
larly set. Epitheca thick and considerably wrinkled. Tabulae 
obliquely and irregularly arranged. 

Horizon and localities — Carboniferous, Upper Coal 
Measures : Kansas City. 

Although the corallum of this species usually forms more 
or less globular masses from three to six inches in diameter, 
large flattened expansions attaining a size of ten or more 
inches are occasionally met with. Owing to the peculiar fra* 
gile character, these masses are seldom found entire, yet the 
fragmentary pieces are not uncommon. In size the corallites 
are quite uniform, the diametric measurement being as a rule 
a little less than one-tenth of an inch. The spaces between 
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the different corallites vary considerably, even in the same 
specimen, while the flexnoas nature of the several cylinders 
makes the irregularity all the more apparent. Kot nnfre- 
qnently the corallites are so close together as to resemble 
certain forms of Favosites. 

Aulopora gracilis ap. nov. 

PlftteziY. lig.8. 

Prostrate expansions of conical tnbnles which are arranged 
in long lines, bifurcating or not, the basal end of each succes- 
sive tabule being given off from near the orificial extremity of 
the one behind it. Oral portions erect, with the opening about 
two millimeters in diameter, and expanding rather rapidly at 
the margin. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Hannibal ; Burlington ( Iowa) ; Keokuk limestone : 
Boonville (Cooper county ) ; Keokuk ( Iowa). 

This species approaches nearer than any other A. oon/'er^a, 
Winchell, from the Hamilton rocks of Michigan. The tabules, 
however, are stouter, shorter, the oral parts more elevated and 
the immediate orifice more campanulate than in the Devonian 
examples. The form is rather widely distributed both geo- 
graphically and geologically. It is believed that the Burling- 
ton and Keokuk specimens are identical, and that the form 
occurring in the Kinderhook is also to be referred to the same 
species. 

Chaetetes milleporaceus Troost. 

Plate xiv, flgB. 12a-b. 

Chceteiea miUeporaeeus Troost, 1849: (Ms.). 

Chcetetea milUporaceua Edwards <& Hilme, 1851: Monog. Polyp. Fobs., 
p. 272. 

ChcRtetea milleporacetia White, 1877: Geog. Sur. w. 100 Merld., vol. IV, 
p. 9b, pi. vi, fig. 2a. 

Gorallum rather large, massive, subglobose ; made up of 
fine, closely arranged corallites, having a diameter of one-fourth 
to one-third of a millimeter. 

Horizon and localities, — Carboniferous, Upper Coal 
Measures : Glasgow. 
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GhsBtetes, as at present understood, embraces only a few 
Carboniferous forms. Formerly the name was applied indiffer- 
ently to a large namber of fossils, many of which are now 
known to have no affinities whatever to the original type. The 
genas has thus come to inclade a great many species whose 
exact zoological relations are not fally understood. Even at 
the present time there is a considerable diversity of opinion 
concerning the correct systematic position of the group; and 
much remains to be learned of its structural characters. Most 
of the forms that have been placed under ObsBtetes really be- 
long to various families of Polyzoans, especially the earlier 
species, from the Silurian rocks. 

DOUBTFUL SPECIES OF 00B4LS. 

LithoUroHon microatylum White, 1883: Twelfth Add. Bep. U. S. Qeol, 
and Oeog. Sur., p. 160, pi. xl, fig. 7a. 

Too imperfect for description ; and so far as is known no 

specimen has been obtained since the finding of the type, of 

which there Is also some doubt as to the locality. Lower 

Oarboniferous, Ohouteau limestone, Sedalia. 



CHAPTER YI. 

ECHINODERMS: ECHINOIDS. 

Melon ites multipora Norwood & Owbn. 

Plate zYl, figs, la-b; and plate xvli, figs. la-o. 

MelonUea muUipora Norwood & Owen, 1846: Am. Jour. Set., (2), vol. II, 

p. 222, flgB. 1, 2, 3. 
Meloniiea multipora Bieek & Worthen, 1866: Geol. Sar. IllinolB, vol. II, 

p. 228. 
Melonilea irregularis Hambaoh, 1884: Trans. St. LouiB Acad. Sci., vol. Ill, 

p. 649, pi. C, fig. 2. 

Test large, spherical, with 10 meridional folds, of which 
the ambulacral are the narrower. Ambnlacral areas aboat 
two-thirds the width of the interambulacra, each composed 
of about 10 rather poorly defined rows of very irregular 
pore-plates, the ossicles of the central two ranges being 
about three times as large as the others. The interambu- 
lacral areas each have eight rows of hexagonal ossicles, the 
marginal ones being only about half the width of the others ; 
toward tbe poles, however, the plates are somewhat irregu- 
lar and the ranges are not distinctly defined. The apical 
disk is rather small in size; the oculars are very small, only 
about one-fifth the size of the genitals, quadrangular in 
outline, and so far as is known, have not been observed to be 
perforated. The genitals are quite large, sub-pentagonal in 
shape, one being slightly larger than the other four. The 
madreporic plate is perforated by numerous very minute 
openings, with apparently a single large one. The two gen- 
itals nearest the madreporite have each four large perfora- 
tions, and the two opposite each three. The number of holes 
in the genital plates appears to differ somewhat in different 
specimens. The oral aperture is rather small, snbcircular in 
outline. Five strong triangular jaws have been observed 
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within the peristome of some specimeDS. The sarface of the 
test is covered by numerous small granules, which support the 
spines, about 30 occupying each interambulacral plate. 

Horizon and localitie8.--JjoweT Carboniferous, St. Louis 
limestone : St. Louis. 

Melon ites crassus Hambach. 

Meloniiea crassua Hambacb, 1884: Trans. St. Louis Acad. Sol., vol. lY, p. 
648, pi. C.fig. 1. 

Olosely resembling M. multipora^ but with only five rows 
of interambulacral plates, the latter being also larger and cov- 
ered with larger spines. 

Horizon and Localities. — Lower Carboniferous, St. Louis 
limestone : St. Louis. 

Oligoporus mutatus Sp. Nov. 

Plate xy. flgs. 4a -b. 

Test rather large, spherical, lobed. Interambulacral areas 
rather broad, moderately convex, composed of five vertical 
ranges of large hexagonal plates. Ambulacral areas less 
than half the width of the interambulacral, very convex or 
sharply angular; pore-plates small, very low, but wide, in four 
rows, the median pair being about twice as wide as the outer 
ones. Surface covered by small spine tubercles. 

Horizon and localities —Jjower Oarboniferous, Keokuk 
limestone : Keokuk (Iowa). 

As distinguished from 0. dance, this form is somewhat 
smaller in size, with the ambulacral areas much more elevated 
centrally and the bordering furrows much more shallow. In 
the interambulacral areas there are only five instead of nine 
vertical rows of plates. 

Oligoporus danae (Meek & Worthen). 

Plate xYll, flgB. 2a-b. 

Meloniies danoR Meek & Wortben , 1860 : Proc. Acad. Nat. Scl.,Pbi!a., 

p. 397. 
Oligoporus dance Meek A Wortben, 1866 : Oeol. Sur. IlllDols, vol. II, p. 

249, pi. XYil, fig. 8. 
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Test large, spherical. Interambnlacral areas lanceolate 
in outline, moderately convex, occupied below the middle by 
nine vertical ranges of plates. Ambulacral areas about half 
as wide as the others, and nearly as convex, the broad, rounded 
furrow on each side of the middle rather shallow. Pore-plates 
in four rows, much wider than high, and somewhat irregular. 
Surface covered with small tubercles at the spine bases. 

Horizon and localities — Lower Garboniferous, Keokuk 
limestone : Felton ( St. Lou|s county ), Curry ville ( Pike county ); 
Keokuk (Iowa). 

Oligoporus parvus Hambach. 

Oligoporua parvus Hambach, 1884 : Trans. St. Itoals Acad. Sci., vol. IV, 
p. 650, pi. C, fig. 3. 

Like 0. dance but somewhat smaller. 
Horizon and locality* — Lower Garboniferous, St. Louis 
limestone : St. Louis. 

Arch880cidaris agassizi Hall. ' 

Plate XY. fig. 6. 

ArchcBoeidaria agassizi Hall, 1858: Oeol. Iowa, vol. I, p. 698, pi. xxvl, 
figs. la-d. 

Known only from loose plates and spines. Interambu- 
lacral plates of medium size, hexagonal, except the marginal 
ones, which are snbpentagonal. Central tubercle large, occu- 
pying two-thirds the superficial area of plate, rather high; base 
small, perforated. Surface of plates smooth except along the 
margins, which are deeply crenulated, or marked by a marginal 
series of elongated confluent nodes. Spines long. stout, some- 
what compressed, contracted below, bluntly pointed above; 
socket deep ; annulation rather coarsely striated. Surface of 
the spine below, smooth ; above marked by numerous small 
spinous tubercles, arranged in oblique rows, or quincunx order. 

Horizon and locaiitie^^ — Lower Garboniferous, Burlington 
limestone: Hannibal; Burlington (Iowa). 
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Archaeocidaris shumardana Hall. 

Arehaeocidarit shumardana Hall, 1858: Oeol. lowa, vol. I, p. 699, pi. xxvi, 
figB. 3a-d. 

Spines and plates as in A. agasiisiy bat only aboat one- 
third as large. 

Horizon and localities. — Lower Carboniferous, Keokak 
limestone : La Orange (Lewis county). 

Archaeocldaris k%okuk Hall. 

Arehoeocidaria keokuk Hall, 1858 : Geol. Iowa, vol. I, p . 699, pi. xzvi, figs. 
2a-b. 

Known only from fragments. Plates with the marginal 
nodes more prominent and further apart than in A. agassizi, 
and the central tubercles also smaller. Spines less than two- 
thirds the size of those of the species just mentioned. 

Horizon and localities — Lower Carboniferous, Keokuk 
limestone : Clark county (apparently) ; Warsaw (Illinois). 

Archaeocidaris wortheni Hall. 

Plate xvi, figs. 8a-b. 
Arehceoeidaria wortheni Hall, 1858 : Oeol. Iowa, p. 700, pi. xxvl, figs. 4a-g. 

Test subglobose. Interambulacral areas made up of four 
rows of large hexagonal plates ; central tubercle about half as 
broad as the plate, with the boss moderately elevated ; sur- 
face of the plates glabrate except at the borders when the mar- 
ginal row of nodes is quite narrow. Ambulacral area narrow, 
about half as wide as the large hexagonal ossicles, composed 
Of rectangular plates, which are about twice as wide as high 
and have a pair of large oval pores, about 10 occupying the 
height of an interambulacral piece. Spines rather small, slen- 
der, slightly curved, with an apparently smooth or finely gran- 
ular surface ; below expanding rapidly into the broad crenulated 
annulation. 

Horizon and localities. — Lower Carboniferous, St. Louis 
limestone : St. Louis. 
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Archaeocidaris newberryi Hambach. 

ArehcRoeidarii newbenyi Hambach, 1884: Trans. St. LouIb Acad. Sd., 
vol. IV, p. 551, pi. D, fig. 1. 

Very closely related, and probably identical with, A. shu- 
fnardana. 

Horizon and localities, — Lower Oarboniferoas, Lower St. 
Loais limestone : St. Louis. 

Archaeocidaris norwoodi Hall. 

ArehcBoddaria norwoodi Hall, 1858: Geol. Iowa, vol. I, p. 701, pi. xxvi, 
figs. 5a-e. 

Interambnlacral plates with smaller tubercles than in A, 
agassizi. Spines small, slender, with sharp, scattered spinous 
processes on the upper half. 

Horizon and localities, — Lower Carboniferous, Easkaskia 
limestone : Easkaskia (Illinois). Beported also from near St. 
Louis. 

Archaeocidaris hallianus ( Oeinftz ). 

Eocidaris haUianm G^lnitz, 1866: Garb. uQd DyaB Id Nebraslca, p. 61, tab. 

V, figs. la-b. 
Eocidaria hallianus Meek, 1872: U. S. Oeol. 8ur. Nebraska, p. 152, pi. vii, 

figs. 9a-d. 

A very small form, with spines about a centimeter in 
length. 

Horizon and localities, — Upper Oarboniferous, Upper Goal 
Measures : Kansas Oity. 

If the identification of the Kansas Oity specimen is cor- 
rect, it seems probable that this form should more properly 
come under Archaeocidaris rather than Eocidaris. 

Archaeocidaris megastylus Shuhard. 

Plate XV, figs. 2a-b. 

ArchcBoddarii megastylus ^YiMmht^yl^hSi Trans. St. Louis Acad. Sci., vol* 
I, p. 225. 

Known only from loose spines and plates. Interambnla- 
cral plates very large and heavy, hexagonal, margins slightly 
turned upward ; central tubercle large, considerably elevated ; 
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marginal nodes rather small, distant. Surface smooth. Spinea 
large, attaining a length of 8 or 9 centimeters ; very heavy, and 
nearly of a uniform size throughout the entire length. A few 
long spinous projections stud the surface at irregular distances. 
Horizon and localities.— Upper Carboniferous, Upper 
Goal Measures: Independence (Jackson county). 

Archseocidaris biangulata Shcmard. 

Plate xy, flgs. la-c. 

Arehaeocidaria biangulata Sbumard, 1858: Trans. St. LoulB Acad. Set. 
▼ol. I, p. 22-1. 

Interambulacral plates as in A. agassizi^ but somewhat 
wider than high, and with the boss much larger. Spines mod- 
erately stout, with a broad alate extension running longitudi- 
nally on opposite sides from near the crenulated annulation to 
the end. Both the central thickened portion of the spine and 
its expansions are covered by small scattered spinous tubercles. 

Horizon and localities. — Upper Oarboniferous, Upper Goal 
Measures : Lexington, Kansas Gity. 

Archseocidaris aculeata &$humabd. 

Plate xy, fig. 8. 

Arch(Boeidari8aeeulata ^hvimhT^y 1S58: Trans. St. Loals Acad. Sol., vol. 

I, p. 223. 

Arehasocidarta vemeuiliana Swallow, 1858 : Trans. St. Louis Acad. Sci., 
vol. I, p. 180. (Not King, Per. Fobs., pi. vl, flgs. 2^24.) 

Arehceocidaria gracilis Newberry, 1861: Rept. Colorado Riv. West, Ives^ 
Exp., p. 117, pi. i, flgs. 4-4a. 

Known only from spines, which are long, slender, with 
numerous short spinous processes, lower part contracted some- 
what. 

Horizon and localities— JJppei Garboniferous, Upper 
Goal Measures: New Point (Jackson county). 

Archaeocidarls dininnil Whitb. 

Arehceocidaria dininnii White, I860- Proc. U. S. National Mnseum, vol. 

II, p. 260, pi. 1, flgs. 13-14. 

Arehceocidaria dininnii White, 1883: U. 8. Geog. and Geol. Snr. Terr.^ 
12th Ann. Rep., p. 131, pi. xzxv, flgs. 6a-b. 
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Primary spines long, sabfasiform, covered by long, scat- 
tered spinous processes. 

Horizon and localities — Upper Oarboniferous, Upper 
Goal Measures : Kansas City. 

ASTEROIDS. 

Onychaster asper Miller. 

OnyehasUr asper Miller, 1891 : Oeol. Sar. Indiana, 17th Ann. Rep., adv. 
Rheets. p. 74, pi. zil, figs. 3-4. 

Horizon and locality —how ev Oarboniferous, Keokuk 
limestone : Boonville (Cooper county). 

This and two other similar, if not identical, species from 
the same place are the first records of the group from Mis- 
souri. 



OHaPTEK VII. 

ECHINODERMS: CYSTIDS AND BLASTOIDS. 

Comarocystites shumardi Mkkk & Worthkn. 

PlatexvUl,flg.2. 

Comarocystites shumardi Meek & Worthen, 1865: Proc. Acad. Nat. Sol., 

Phila., p. 143. 
Comarocystites shumardi Meek & Worthen, 1868: Geol. Sur. Illinois, TOl. 

Ill, p. 292, pi. i, figB. la-b. 

Oalyx obovate, height slightly more than width. Basals 
wider than long, rather irregalar in shape ; succeeding ranges 
of plates very irregularly arranged and differing in form, but 
increasing in size upward, chiefly hexagonal and heptagonal ; 
all deeply concave e;s:ternally, with prominent ridges at the 
isutures. 

Horizon a}id locality — Lower Silurian, Trenton limestone : 
Gape Oirardean. 

Comarocystites obconicus Mbkk & Wobthbn. 

Plate xviii, fig. 1. 

Comarocystites shumardi var. ohconieus Meek & Worthen, 1865 : Proc. Acad. 

Nat. Sci., Phila., p. 144. 
Comarocystites shumardi var. ohconieus Meek ft Worthen, 1866 : Geol. Sur. 

IlUnoiB, vol. Ill, p. 294, pi. i, figs. 2a-b. 

Oalyx closely resembling 0. shumardi, but smaller and 
longer. 

Horizon and locality*— JjOw^t Silurian, Trenton lime- 
stone: Gape Girardeau. 
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Echinodiscus kaskaskiensis (Hall). 

Plate ZYlil. flK. 8. 

Agelaerinus katkaakienna Hall, 1868: Geol. Iowa, TOl. I, p. 696, pi. XZT, 

fig. 18. 
Eehinodiacus katkaakimau Miller, 1891 : N. A. Oeol. and Pal., p. 241. 

Discoid, with an apparently entire apex, from which the 
rays proceed. Bays six, radiating and carving toward the 
margin so as to come nearly in contact on the periphery ; com- 
posed of uniform plates which are crennlate or poriferous at 
their interlocking edges. Intermediate spaces occupied by 
plates of hexagonal or irregular forms, nearly flat. Surface 
finely granulated. ( Hall. ) 

Horizon and localities. — Lower Oarboniferous, Kaskaskia 
limestone: Ste. Mary ( Ste. Genevieve county); Kaskaskia 
( Illinois ). 

Echinodiscus sampsoni Miller. 

Echinodiacuaaampaoni MUler^ 1891: Oeol. Sar. Indiana, 17th Add. Rep., 
p. 76, pi. xii, fig. 16. 

Almost too imperfect for recognition. From the fragments 
known, it must have been considerably larger than JS7. kashas- 
Jeiensis. 

Horizon and localities — Lower Oarboniferous, Keokuk 
limestone: Boonville ( Oooper county). 

Pentremites elongatus Hhumard. 

Plate xviii, flg. 4. 

Pmlremiiea dongaiua Shamard, 18fi5: Geol. Sar. MiSBoari, Add. Rep., 

p. 187, pi. B,fig. 4. 
PerOremUea ehngaiua Shumard, 1858: Trans. St. LouiB Aoad. Sci., vol. I, 

p. 244. 
Pentremitea elongatua White, 1863: Beaton Jour. Nat. Hist., vol. VII, p. 

488. 
Peniremitea elongatua Etheridge A Carpenter, 1886: Cat. Blastoidea, p. 

161, pi. 1, figs. 4-5. 

Oalyx elliptical, elongated and attenuated upward, from 
one and three-quarters to twice as long as wide; summit con- 
vex and more or less contracted ; base truncated but convex, 
small, but wider than the summit; section roundly pentagonal ; 
periphery as nearly as possible equatorial. Basal plates small, 
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formiDg a shallow, expanded cap; projection of the columnar 
facet broad and low. Badial plates narrow and very long, quite 
two-thirds the entire length of the calyx ; bodies short and 
obliquely bent inward, and subangnlar in the middle line ; limbs 
with parallel margins, steep sides, and very obliquely truncated 
above ; sinuses broadly lanceolate ; lips rather prominent ; in- 
terradial sutures in concavities. Deltoid plates acutely and 
unequally rhombic, and their surfaces concave ; radio-deltoid 
sutures at about one-third the height of the calyx from the 
summit. Ambulacra convex extending nearly the entire length 
of the body, their proximal ends depressed below the edges of 
the sinuses, but on a level with them distally; lancet-plate 
as wide as, if not wider than, the combined side plates on each 
side ; ambulacral grooves wide and shallow, but the lateral 
grooves slightly oblique ; side plates oblong, 40 to 50 in num- 
ber. Three hydrospire-folds on each side ; spiricles oval, but 
often in pairs, and separated by stony septa. Mouth small. 
Ornament consists of fine lines parallel to the margins of the 
plates. ( Eth. & 0.) 

Horizon and localities, — Lower Oarboniferous, Upper 
Burlington limestone : Palmyra, Helton and Hannibal in Marion 
county, Louisiana, Oolumbia, Bocheport (Boone county), Ash 
Grove ( Greene county ), Ste. Genevieve. 

Pentremites conoideus Hall. 

Plate JCYiii. lig. 6. 

PentremUM conoideus Hall, 1866: Trans. Albany Inst., vol. IV, p. 6. 
Peniremiiea conoideus Hall, 1858 : Geol. Iowa, vol. J, p. 655, pi. xxii, figp. 

8-10. 
Peniremiiea eonoideua Shumard, 1858: Trans. St. Loais Acad. Scl., vol. 1, 

p. 243, pi. Ix, flg. 4. 
Peniremiies eonoideua Etheridge & Carpenter, 1886: Cat. Blastoldea, p. 162, 

pi. 11, figs. 16-23 (in part). 

Like P. elongatus, but much smaller and conical. 
Horizon and localities.— how er Carboniferous, Keokuk 
limestone: Boouville (Cooper county). 
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Pentremites koninckanus Hall. 

PmtremUea koninckanua Hall, 1856 : TraQS. Albany Inst., vol. IV, p. 4. 
PerUremUea koninekanua EaU, 1^8 : Oeol. Iowa, vol. I, p. 656, pi. xxli, 
figB. lla-c. 

Olosely related to P. conoideus^ bat smaller and more 
globose. 

Horizon and localitiea, — Low^r Carboniferous, St. Loais 
limestone : St. Louis ; Pella and Oskaloosa (Iowa). 

Pentremites sulcatus (Rosmkb). 

Plate xviil, ]Iff8.tfa-b. • ' 

PeniatremaiUeB auleaiiiB Roemer, 1851: Archly, f. Naturg., Jahrg. xvll, 

Bd. I, p. 364, pi. vi, ilgs. lOa-c. 
Pen^remi^ea su^ea^tM Shumard, 1858 : Trans. St. LoaiB Acad. Sd., vol. I, 

p. 243. 
PentremiUa misaouriensU Swallow, 1863 : Trans. St. Loals Acad. Scl., vol. 

II, p. 81. 
Pentremites sulcaius Etherldge & Carpenter, 1886 : Cat. Blastoidea, p. 165, 

pi. 1, iig8.8-]0. 

This species belongs to the P. obems gronp, but is much 
smaller than the typical form. 

Horizon and localities.— how er Carboniferous, Kaskaskia 
limestone : Ste. Mary (Ste. Genevieve county). 

Pentremites obesus Lyon 

Pentremites obesus Lyon, 1857; Geol. Sar. Kentucky, vol. Ill, p. 469, pi. 

11, figs. la-d. 
Pentremites obesus Hall, 1858: Geol. Iowa, vol. I, p. 695, pi. xxv, fig. 15. 
Pentremites obesus Ethrldge A Carpenter, 1886: Cat. Blastoidea, p. 167. 

Calyx subglobose, very large and massive. 
Horizon and localities — Lower Carboniferous, Kaskas- 
kia limestone: Ste. Mary (Ste. Qenevieve county). 

Pentremites pyriformis Say. 

Pentremites piriformis Say, 1825: Jour. Acad. Nat. Scl., E^lla., vol. IV, 

p. 294. 
Pentremites piriformis Say, 1825: Zool. Jour., vol. II, p. 314. 
Pentremites pyriformis Troost, 1835: Trans. Geol. Soc. Tenn., vol. I, p. 

229, pi. X, fig. 8. 
Pentremites piriformis Hall, 1858: Geol. Iowa, vol. I, p. 693, pi. xxv, 

fig. 6. 
Pentremites stfmmetricus Hall, 1858: Geol. Iowa, vol. I, p. 294, pi. xxv, 

fig. 14. 
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PerUremiiea pyriformia Wachsmath A Springer, 1879: Proo. Aoad. Nat. 

Sol., Phlla., pi. xvii, fig. 6. 
PeniremU68 pyriformU fithrldge ft Carpenter, 1886: Cat. Blaatoidea, p. 

167, pi. li, figs. 24-30. 

Oalyx pyriform, otherwise closely approaching P. godonu 
Horizon and localities.— hower Oarboniferons, Kaskaskia 
limestone : Ste. Mary ( Ste. Genevieve county ). 

Pentremites godoni Dkfrancb. 

Enerina godoni Defrance, 1819: Diet. Sci. Nat., t. XIV, p. 467. 
EncriniUa fiorealia von Bchlotheim, 1820: Petref, Bd. II, p. 38. 
PeniremiU Say, 1820 : Am. Jour. Soi., vol. II, p. 38. 
Pmtremiiea florealia Say, 1825: Jour. 4cad. Mat. Soi., Pkila., vol. IV, p. 

295. 
PerUremUea fiorealia Owen ft Shumard, 1852: U. S. Geol. Sur. WisconBin, 

Iowa and Minnesota, p. 592. 
PerUremiiea godom Hall, 1858: Oeol. Iowa, vol. I, p. 692, pi. xxv, figs. 13a-b. 
PerUremUea godoni White, 1881: Geol. Sur. Indiana, 10th Ann. Rep., p. 

511, pi. vii, figs. 10-11. 
PeniremOea godoni Bthridge ft Carpenter, 1886: Cat. Blastoidea, p. 157, 

pi. ii,flgB. 1-13. 

Oalyx globose, otherwise much like P. elongatus. 
Horizon and localities.— Jjow^t Oarboniferons, Kaskaskia 
limestone: Ste. Mary (Ste. Genevieve connty). 

Metablastus lineatus (Shumard). 

PlatexYili, fig. 11. 
PeniremiUa lineaiua Shamard, 1858: Trans. St. Loaia Aoad. Sci., vol. I, 

p. 241, pi. ix, figs. 3a-2. 
Pentremiiea lineaiua White, 1863 : Boston Jour. Nat. Hist., vol. Ill, p. 488. 
Jh>oaioorinua lineaiua Shamard, 1865: Trans. St. Louis Aoad. Soi., vol. II, 

p. 384. 
Trooaiocrinua lineaiua Ethridge A Carpenter, 1882: Ann and Mag. Nat. 

Hist , vol. IX, p. 249. 
Meiablaaiua lineaiua Ethridge A Carpenter, 1886: Cat. Blastoidea, p. 199, 

vol. Ill, flgs. 14-15. 

Oalyx very long, spindle-shaped, summit contracted ; base 
sab-pentagonal above, triangular below ; periphery two- thirds 
the entire distance from the bottom. Basals very long, slen- 
der, somewhat rounded above, angular below. Badials elon- 
gated, narrow; bodies arched and rather angular medially, 
sides flattened ; sinus quite narrow, deeply cleft. Surface or- 
namented by fine lines. 

Horizon and localities. — Lower Oarboniferons, Upper 
Burlington limestone : Hannibal. 
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Metablastus bipyramidalis (Eall). 

Plate xYiil.llg. 18. 
PenirefniUa bipyramidalia Hall, 1868: Geol. Sar. Iowa, vol. I, p. 607, pi. 

XV, fig. 2. 
Meiablastus bipyramidalia Bthridge & GarpeB tor, 1886 : Oat. Blastoldea, 

p. 143. 

Similar to M. wortheni, but with very much longer ambu- 
lacra; and with the periphery aboat midway between the 
extremities. 

Horizon and localities — Lower Oarboniferoas, Keokuk 
limestone : Boonvilie (Gooper county). 

Metablastus wortheni (Hall). 

Plate XYlll, fig. 12. 

PerUremiiM ufortheni Hal), 1858: Geol. Iowa, vol. 1, p. 606, pi. xv, fig. 1. 
Peniremiies wortheni Bfeek & Wortben, 1873: Geol. Sur. Illinois, vol. Y, 

p. 506, pi. xlv. fig. 11. 
Pentremiies varaovienaia Wortben, 1875 : Geol. Sar. Illinois, vol. VI, p. 

621, p). xxxi, figs 8-9. 
Metablaatua wortheni Etbridge A Carpenter, 1886 : Cat. Blastoidea, p. 143. 
Metahlastua varaovienaia Ethrtdge A Carpenter, 1886: Cat. Blastoidea, 

p. 143. 

Very closely related, and perhaps identical with M. Uneatus^ 
but apparently having longer ambulacra and heavier basal cup. 

Horizon and Localities. — Lower Garboniferous, Keokuk 
limestone: Boonvilie (Oooper county); Warsaw (Illinois). 

Schizoblastus ? roemer! Shumard. 

w 

Pentremiiea roemeri Sbumard, 1885: Geol. Sar. Missouri, Ann. Rep., p. 

186, pi. B, figs. 2a-d. 
Peniremitea aampaoni Hambach, 1884: Trans. St. Louis Acad. Sol., vol. 

IV, p 551, pi. li, figs. 2-2B. 
Sehizohlaatua aampaoni Etbridge & Carpenter, 1886: Cat. Blastoidea, 

p. 142. 

Resembling 8. sayi somewhat, but less than one-quarter 
the size. 

Horizon and localities — Lower Garboniferous. Chouteau 
limestone ( Kinderhook ) : Sedalia, Providence ( Boone county). 

G— 10 
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Schizoblastus melonoides ( Mbkk & Worthed). 

Oranaiocrinus melonoidea Meek & Worthen, 1869: Proo. Acad. Nat. Scl., 

Phila., p. 88. 
Oranaiocrinua melonoides Meek & Worthen, 1873: Qeol. Sur. liliDols. vo). 

V, p. 468, pi. Ix, fig. 1. 
Sehizobltutua melonoidea Ethrtdge & Carpenter, 1882: Ann. & Mag. Nat. 

fliBt., art. IX, p. 246. 
Sehizoblaatua melonoidea ^thT\6ge & Carpenter, 1886: Cat. Blastoidea, p. 

226, pi. VI, figs. 16-16. 

Similar to C melo in general appearances, bnt readily dis- 
tingaifihed, aside from the distinctive generic characters, by 
being much less lobate. 

Horizon and localities — Lower Garboniferoas, Upper 
Burlington limestone : Loaisiana, Hannibal. 

Schizoblastus say! (^humard). 

Plate zvili, figs. 9a-b. 

Pentremitea aayi Shumard, 1855: Geo. Sur. Mfssourl, Ann. Rep., p. 185, 

pi. B, figs. la-c. : 
GranatomnuA say i Shumard, 1865: Trans. St. Louis Acad. Sol., vol. II, 

p. 376. 
Oranaiocrinua aayi Meek & Worthen, 1869 : Proc. Acad. Nat. Sci., Phlla., 

p. 84. 
PentrtmUea poiieri Hambach, 1880: Trans. St. Louis Acad. Sci., vol. IV, 

p. 156, pi. B, fig. 4. 
Sehizoblaaiua sayi Ethridge & Carpenter, 1882 : Ann. and Mag. Nat. Hist., 

vol. IX, p. 246. 
Sehizoblastua aayi Ethridge & Carpenter, 188C : Cat. Blastoidea, p. 224, pi. 

ill, figs. 1-3. 

Calyx sabglobose, or ovoid; top flat. Basals rmall, flat- 
tened, slightly protuberant. Badials very short, somewhat 
wider than high, making up only about one-fourth the height 
of the calyx ; bodies very small ; limbs short ; sinuses broad, 
with raised margins. Deltoids large, forming fully three-fourths 
the calyx. 

Horizon and localities — Lower Oarboniferous, Burling- 
ton limestone : Ash Grove (Greene county), Louisiana, Han- 
nibal, Helton (Marion county), Palmyra (Marion county), Ste. 
Genevieve. 
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Cryptoblastus melo (Owkn&Shumard). 

Plate xTill, flgB. 7a-b. 

Fentremites melo Owen A Shumard, 1850: Joar. Acad. Nat. Sol., Phila., 

vol. IL, p. 65, pi. xvli, figa. 14a- c. 
PerUremites melo Owen & Sham ard, 1852 : U. 8. Geol. Sar. WisoonBin, 

Iowa and BilDnesota, p. 592, pi. yA, flgB. 14a-c. 
ElcBacrinua melo Shamard, 1863: Trans. St. Louis Aoad. Sci., vol. II, 

p. 112. 
Oranatoerinua melo Shamard, 1865: Trans. St. Louis Acad. Sd., vol. [I, 

p. 376. 
Oranatocrinus melo Bleek & Worthen, 1869 : Proc. Aoad. Nat. So\., Phiia., 

p. 84. 
Sehizoblaatus melo Ethrldge & Carpenter, 1882: Ann. and Mag. Nat. Hist., 

vol. ix, p. 246. 
Schizoblavtua melo Kthrldge & Carpenter, 1886: Cat. Blastoidea, p. 232, 

pi. vll, fii(B. 14-15. 

Calyx ellipsoidal to snbglobose, lobate, flattened slightly 
above; basal portions somewhat contracted, and excavated 
below ; interradial areas deeply grooved in the middle. Basal 
plates small. Badials elongate ; bodies very small; limbs long, 
making up more than three-fourths the calyx; sinuses extend- 
ing, the entire length of the calyx. Deltoids small, triangular. 
Ambulacra sublinear, quite convex, lying deeply in the sin- 
uses. Surface granular. 

Horizon and localities — Lower Oarboniferous, Lower 
Burlington limestone : Sedalia, Louisiana, Hannibal. 

« 

Cryptoblastus kirkwoodensis (Shumard). 

Plate xYii, flgB. 8a-b. 

EloRocrinua kirkwoodenata Shumard, 1863: Trans. St. Louis Acad. Sci., 

vol. II, p. 113. 
CryptobUuiua kirkwoodenata Ethrldge & Carpenter, 1886: Cat. Blastoidea, 
p. 144. 

A form closely related to 0, melo, but very much smaller, 
and with the base less deeply excavated. 

Horizon and localities. — Lower Carboniferous, St. Louis 
limestone : Eirkwood ( St. Louis county ). 

Granatocrinus neglectus ( Mbsk & Worthbn). 

Pentremiteamelo, var. negleetua Bieek & Worthen, 1861: Proo. Acad. Nat. 

Sci., Phlla,p. 142. 
Oranatoerinua melo ^ var. projectua Shumard, 1366: Trans. St. Louis Acad. 

Sci., vol. II, p. 375. 
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Oranatocrinua prqjeetus Meek & Worthen, 1868: Geol. Sur. Illinois, vol. 

Ill, p. 406, pi. ZYlll, fig. 7. 
Sehizoblaatus projeetua Bthridge A Carpenter, 1886 : Cat. Blastoldea, p. 142. 

Like an immature 0. nortooodi, but is lobed, and has pro- 
jecting basal parts. 

Horizon and Localities. — Lower Oarboniferons, Lower 
Burlington limestone : Hannibal, Louisiana. 

Granatocrlnus norwoodi (Owbn & Shumard ). 

Plate xTiil, flg. 10. 

Penlremites norwoodi Ow^n & Shumard, 1850: Jour. Acad. Nat. Sd., 
Phila., Tol. I, p. 64, pi. yU, figs. 13a-c. 

Pentremiies norwoodi Owen A Shumard, 1852: U. S. Geol. Sur. Wiscon- 
sin, Iowa and Minnesota, p. 691, pi. yA, figs. 13a-c. 

ElcBocrinus norwoodi Shumard, 1863: Trans. St. Louis Acad. Sol., vol. 
II, p. 112. 

OranatoerintM norwoodi Shumard, 1865: Trans. St. Louis Acad. Set., 
YOl. II, p. 375. 

Oranatoerinus norwoodi Meek & Worthen, 1875: Geol. Sur. Illinois, vol. 
V, p. 466, pi. Ix, figs. 2a-e. 

Oranatoerinus norwoodi Ethridge <fc Carpenter, 1886: Cat. Blastotdea, p. 
245, pi. 11, figs. 34-36. 

Oalyx about as long as wide, somewhat pentagonal, base 
small, excavated. Basals very small, ]ying in the deep basal 
concavity. Radials long, nearly equaling the height of the 
calyx. Deltoids small, triangular. Ambulacra narrow, with 
parallel sides. Surface marked by small ridges and granules. 
Column round. 

Horizon and localities. — Lower Oarboniferons, Upper 
Burlington limestone : Ash Grove ( Greene county ), Palmyra 
( Marion county ), Hannibal. 

Granatocrlnus curtus (Shumard). 

PentremOea curtua Shumard, 1855: Geol. Sur. Missouri, Ist & 2nd Ann. 

Rep., pt. 11, p. 187, pi. B, figs. 3a-b. 
Oranatocrinua euriua Miller, 1890: N. A. Geol. and Pa)., p. 260. 

Similar to 0. noriooodi^ but much smaller and broader. 
Horizon and localities. — Lower Carboniferous, St. Louis t 
limestone: Fenton (St. Louis county). 
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Orophocrinus stelliformis (Owkn & Shumarp). 

Plate xvil, flgs. 14a-b. 

PentremiUs sUUiformis Owen & Shumard, 1860: Jour. Acad. Mat. Sci., 
Phlla., vol. II, p. 67, pi. vll, flga. 16a-b. 

PmtremitM stdliformis Owen A Shumard, 1852: U. S. Geol. Sur. Wiscon- 
sin, Iowa and Minnesota, p. 693, pi. yA, flgs. 16a-b. 

Orophocrinus sUUiformia von Seebach, 1864: Nachr. K. Gesellach. Wis- 
sensch., Gottingen, p. 110. 

Codasier eteUiformis bhamard, 1865: Trans. St. Lonis Acad. Sci., vol. 
II, p. 359. 

Codoniies aielliformts Meek & Worthen, 1869: Proc. Acad. Nat. Sci., 
Phila., p. 84. 

Codonitea sUUiformia Meek & Worthen, 1873: Geol. Sur. Illinois, vol. V, 
p. 146, pi. ix, flg. 6. 

Oalyz pentagonal, balloon-shaped, sammit depressed, con- 
vex ; cross-section deeply pentagonal; periphery almost equa- 
torial; base narrow, expanding gradually to the basi-radial 
sutures, and thence rapidly to the radial lips. Basal plates 
forming a cup which is sometimes considerably wider than 
high and more or less constricted about its middle; basal su- 
tures very short. Badial plates oblong, sides nearly parallel ; 
bodies concave in the middle; lips much produced ; interra- 
dial sutures in depressions ; sinuses long and somewhat peta- 
loid, tapering more or less at their distal ends. Deltoid pieces 
spearhead* shaped, constricted at about one-third of their 
length from the proximal ends; anal deltoid with its distal 
margin rounded. Ambulacra long and subpetaloid, narrowing 
rather suddenly at about two-thirds their length from the 
peristome, raised above the margins of the sinuses ; lancet- 
plates thick, broadly lanceolate, obtusely keel-shaped in 
cross-section, and nearly filling the sinuses, scarcely exposed 
except in the median food-groove ; under lancet pieces spatu- 
late ; covering pieces often in a double series and transversely 
elongated ; side plates reaching 50 on each side of the ambu- 
lacrum, triangular in section and much bent down laterally, 
but almost meeting in the middle line. Spiracles more or less 
curved, varying in length from one-third to one-half of the 
ambulacra, largest at the proximal ends. Five hydrospire 
folds on each side of the ambulacrum. Mouth very small, the 
summit plates minute and polygonal. Anus oval, bounded dis- 
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tally by a projecting rim or margin. Top stem-joiDts oftea 
anchylosed together and filling the columnar cavity ; column 
unknown. Surface marked by fine lines. 

Horizon and localities. — Lower Carboniferous, Lower 
Burlington limestone : Hannibal, Louisiana, Sedalia, Spring- 
field. 

Orophocrinus campanulatus ( H^mbach ). 
CodoniUa eampanulaltis H«imbach, 1884: Trans. St. Louis Acad. Sci., vol. 

IV, p. 653, pi. D, figs. 8-9. 
Orophocrinus stelliformia var eampanulatus Ethrtdge & Carpenter, 1886: Gat 

Blastoidea, p. 289, pi. zvl, fig. 5. 

Olosely related to 0. stelUformiSj and perhaps merley a 
varietal form. The calyx is pyriform instead of stellate. 

Horizon a7id localities- — Lower Carboniferous, Lower 
Burlington limestone: Sedalia. 

DOUBTFUL SPECIES OF BLASTOIDS. 

Codtuter grai%o8U8 Miller, 1880: Jour. Cincinnati See. Nat. Hist., vol. II, 
p. 257. 

Lower Carboniferous : Keokuk and New Bloomfield. A cast. 
Too imperfect for recognition. 



CHA.PTER Vlir. 

ECHiNODERMS : CRINOIDS. 

Althoagh the stemmed echiooderms are among the earliest 
organisms, at present known, to record their existence in the 

• 

rocks of the globe, their importance as types did not assame 
an ascendancy until toward the close of the Paleozoic. There 
are now living in the existing seas only a few stray forms 
of this once great proup. In Missoari, and other parts of the 
broad Mississippi basin, the stalked feather-stars do not form 
prominent faanal features nntil after the Devonian. At the 
beginning of the Oarboniferons a wide mediterranean sea 
occupied the heart of the American continent; and throughout 
its congenial waters the crinoids flourished in lavish luxuriance. 
It was during the deposition of these Lower Oarboniferons 
rocks that life over the interior of North America was so 
remarkable for the immense development and expansion of 
piscine and echinodermatous types — among the latter especi- 
ally for the culmination of crinoidal and blastoidal forms. Not 
only was the development of the Orinoidea phenomenal in the 
number of species, but the extensive numerical representation 
of individuals was most astonishing. So prolific was crinoidal 
life at this period, that the disjointed skeletal remains form 
great beds of what may be appropriately denominated a crinoi- 
dal breccia; which, however, is seldom uniform in physical 
characters — some layers being very hard and compact, others 
easily crumbling, fall of interstices, and with scarcely any finer 
and cementing materials. Throughout are disseminated the 
broken and shattered calyces, fragments of arms and portions 
of stems. In the massive, compact beds the organic remains 
have been more or less completely comminuted by the grind- 
ing action of moving water. But frequently these layers are 
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separated by clayey or sandy seams. Here, lying partly en- 
closed by the hard limestone, are often m3riad6 of stemmed 
feather-stars, perfect as on the day when they were entombed — 
forms of wondrous beauty and rare delicacy, gracefully and 
intricately intertwined like rich, flowing arabesques, and depict- 
ing clearly the conditions of their environment at the time 
when they waved slowly to and fro in the secluded depths of a 
great interior sea. 

Composed of regular plates, definitely arranged and fre- 
quently highly ornamented, delicate arms and characteristic 
stems, these organisms were admirably adapted for recording 
all the marked changes in the physical conditions of their hab* 
itat. The testimony of the crinoids, corroborating the strati- 
graphic evidence, points to a slow and very gradual alteration 
of the sea-bottom. The long period of quietude over the 
broad Mississippi basin imposed especially favorable condi- 
tions of environment for a wide geographic and geologic 
dispersion of the various species. The great uniformity of 
these conditions over extended areas is amply attested by the 
occurrence of identical species in localities as widely separated 
as eastern Iowa and the Lake Valley mining region of Kew 
Mexico; or as central Illinois and the southern prolongation 
of the Appalachians in Alabama. But notwithstanding the 
extensive distribution of many species, the large majority of 
the Paleozoic echinoderms were limited in space and particu- 
larly in time. Those species, therefore, which experienced a 
wide dispersion form valuable and reliable criteria for synchro- 
nizing horizons far removed from one another. The equiva- 
lency, however, of strata of distant provinces can at best be 
only approximately determined from paleontological data alone. 
For, as has been suggested by Williams, the biolT>gic sequence 
in any limited region is not indicative of the genetic succes- 
sion of the inhabitants, but merely the sequence of occupants 
within that particular area. The gradual oscillation and change 
of habitat to which the Oarboniferous echinoderms of the 
Mississippi basin were subjected would tend to make their 
migrations extend through longer peiiods of time, and their 
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specific existence more protracted, than the stratigraphy of 
any one place would indicate. And thns certain forms wonld 
become extinct in one region, and be completely replaced by 
very different species ; while in distant localities the migratory 
forms wonld floarish in all their wonted vigor. 

Echinodermatons life during the Lower Carboniferous 
was pre-eminently crinoidal and blastoidal — the former greatly 
predominating in the earlier part, and the latter conspicuously 
present in the later portion of the period. So marked is the 
contrast between the faunal features of the middle and upper 
portions of the Lower Oarboniferons, that some writers have 
suggested that the Burlington and Keokuk deposits could 
very appropriately be called the ^^ crinoidal" limestone; while 
the St. Louis and Kaskaskia are manifestly a '* blastoidal " 
division. 

In the subjoined synoptical table* are arranged the prin- 
cipal Carboniferous genera of the Crinoidea, and their distri- 
bution through Paleozoic time. Inasmuch as the synonymy 
of the species has been worked out more carefully and more 
accurately than in any other group of fossils, the table is 
especially reliable for the consideration of problems of distri- 
bution during geologic times. The figures in the various col- 
umns refer to the number of species in each genus at present 
known from the respective beds. 

The genera enumerated In the accompanying synoptical 
table, while characteristically Carboniferous, are very un- 
equally distributed in time. In nearly every instance each 
genus exhibits : ( 1 ) a gradual expansion after its first appear- 
ance, shown by the differentiation of the species occurring in 
each epoch; (2) a culmination, marked not only by a large 
number of species and a great numerical increase of individ- 
uals, but also by a remarkable development and specialization 
of the various structural characters, and by a more or less 
wide distribution in space; and (3) a decrease in the number 
of species, and a very apparent decline in physical energy, 

*The abbreviatioDB are: L. S.— Lower SllDrian; U. 8.— Upper Silnriao; D.— 
DeTonian; W.— Kinderhook ; L. B —Lower Borllngton; U. B.— Borlington; K.— Keo- 
kuk; L— St. Loois; C— Kaskaskia; M — Coal Mea^.nres. 
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SYNOPTICAL TABLE OF CARBONIFEROUS CRINOIDS. 
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generally termiDating Id a rather abrupt extinction of the en- 
tire group. 

The culmination of crinoidal life as a whole was in the 
middle of the Lower Oarboniferons. In the great interior 
province, at the close of the Keokuk epoch, one-half of the 
Carboniferous genera had become extinct. The great group 
of the Gamerata had passed away with the exception of the 
Hexacrinidse, and a few depauperate forms of several other 
genera whose existence was speedily brought to a close. A 
large proportion of the genera in the extensive section Inadu- 
nata had disappeared ; of those groups which survived to 
the close of the period, a diminutive species of Allagecrinus 
(a single specimen only being known at present) was the sole 
representative of the branch Larviformia; while of the great 
group Fistuiata only the typical genus (including four subge- 
nera ) of the FoteriocrinidsB extended through the entire Lower 
Oarboniferons. The widely distributed Galceocrinus, which 
began back in the Lower Silurian, became extinct just before 
the beginning of the Saint Louis. 

The abrupt extinction .of a large proportion of the crinoi- 
dal forms toward the close of the Keokuk is certainly sugges- 
tive of a series of decided and wide-spread changes in the 
geographic and bathymetric extent of the great interior sea* 
White has already shown that at least in some portions of the 
Mississippi province there were very considerable alterations 
in the coastal contour of this broad shallow gulf, during the 
latter part of the Lower Carboniferous ; and it is known that 
there were even greater changes in the coast line in other 
parts of this region during the same period. 

Numerous attempts have been made at various times to 
demonstrate that in the expansion and geological develop- 
ment of the different groups of fossil organisms, the modifi- 
cation of the specific characters was very gradual, and 
corresponded in a striking manner with the changes of growth 
in the individual. Another suggestive fact is that usually the 
more generalized types of the various groups are the more 
persistent, often having a very considerable range both in time 
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and space. The expansion of the several families is also fre- 
qaently indicated by the relatively rapid development, in the 
supra-generic groaps, of certain stractaral features which soon 
become curiously differentiated. Perhaps nowhere in any 
zoological group is its culmination better or more clearly de- 
fined, in accordance with the suggestions already made, than 
in the Orinoidea. The remarkable multiplicity of specific and 
generic types appearing in rapid succession during the middle 
Lower Carboniferous ; the extreme and phenomenal speciali- 
zation of particular anatomical structures; the great increase 
in size, the ponderous character of the test, and the marked 
structural changes in many minor particulars, are all of pecu- 
liar biological significance. Toward the close of the Keokuk, 
nearly all of the specialized forms became extinct, and, with a 
few exceptions, only the more generalized types continued 
through the Lower Oarboniferous — only such forms as were 
ordinally related to the living crinoids. 

There is one family of the feather-stars, the Actinocrin- 
idae, the most characteristic section of the group, that illus- 
trates admirably the genetic relationships of the several generic 
types. In the American rocks the variety and number of these 
forms is indeed remarkable — perhaps nowhere equaled in any 
other age or region. As regards the distribution of the group 
in time and space, and the phylogenetic history of the camerate 
forms in general, many pregnant suggestions have been offered 
recently by certain observations made in the Mississippi valley. 

More than three-fourths of the total number of the genera 
of the ActinocrinidsB are represented in America, distributed 
in time as shown in the accompanying chart (plate xi)— the 
relative expansion of each genus being also indicated. As com- 
pared with the ages preceding, the lower Oarboniferous is here 
greatly exaggerated in order to show more clearly the relation- 
ships of the several zoological groups ; for it was during this 
time that the greatest diversity of form, structure and general 
ornamentation occurred ; in fact, it was the culmination of crin- 
oidal life in America. Oontinuons lines are drawn where the 
record is complete and the transitions fully shown; while the 
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PLATE XI. 




DEVELOPMENT OF ACTINOCRINUS. 
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dotted lines indicate the relation of the different types according 
to the evidence at present known, and probably coincide very 
closely with the real courses of divergence. The scheme is, 
then, to represent in a graphic way the relationship of the 
genera as now understood, rather than to construct a genealo- 
gical tree, with which attempts of this kind are often con- 
founded. In the present instance, some of the earlier, more 
generalized forms have not been made known as yet. There 
are also good grounds for believing that some of the generic 
types are considerably older than actual observation shows. 
In other groups, more particularly, there is abundant evidence 
pointing to a much higher antiquity of the leading generic 
types than is generally supposed. This is especially true of 
many widely distributed living organisms whose ancestry has 
lately proved to be very ancient. 

The most generalized type of the family Actinocrinidse has 
dorsally a single ring of basal plates, three in number, and of 
equal size, succeeded by a second circle of subeqnal pieces, 
six in number — the five radials and the primary anal plate. As 
in all the camerate crinoids, the brachials for a considerable 
distance are incorporated into the calyx by means of interra- 
dial ossicles, and in the free portion of the rays they are bise- 
rial and closely interlocking. Yentrally five orals may, with a 
few exceptions, be made out ; they are usually surrounded by 
a greater or less number of smaller pieces. The anal aperture 
may be a simple opening immediately back of the orals, or at 
the end of a long ventral tube. The fundamental modifications 
in the arrangement of the various plates give trustworthy cri- 
teria for the basis of genera ; while the ornamentation, relative 
size and shape of the calyx ossicles form very satisfactory 
features for the distinction of species. The taxonomic values 
attached by different paleontologists to the various characters 
are not the same. This difference in interpretation, however, 
appears to arise largely from the ontogenetic history of the 
living forms of the class. But this diversity of opinion, hap- 
pily, is rapidly lessening, with the prospect of a speedy agree- 
ment, at least in the main features, as to the relative worth of 
the separate structures in classification. 
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Before passing, however, to morphological details, it may 
be well to call attention to some wide-spread variations 
recorded. Briefly summing, then, the statements recently 
made in a general consideration of the most marked anatomi- 
<^al features displayed by the Carboniferous crinoids of the 
Mississippi basin, it may be said that these organisms, from the 
beginning of the lower Oarboniferous to the close of the Keo- 
kuk, showed: (1) a wonderful and extremely varied develop- 
ment of the different structural characters; (2) a constant 
increase in size and massiveness of test ; ( 3 ) a peculiar change 
in ornamentation, which, from the delicate style of the earlier 
forms, gradually grew more and more bold and rugged ; and 
(4) many curious modifications in minor particulars. 

These striking and wide-spread phenomena point to very 
decided changes in surroundings, such as might have resulted 
from a gradual decrease in the depth of the sea, a slight diminn* 
tion in the density of the water, and the introduction of fine 
sediment in consequence of the nearer proximity to the drain- 
age courses of the growing continent, or from marked altera- 
tions in the coastal contour of the neighboring mainland. 
There probably were acting also numerous other though less 
Apparent influences. Indeed, these suggestions find substan- 
tiation in the stratigraphy of the region, which gives every 
reason to believe that the changes went on quietly, though at 
a rather rapid rate. The great abundance of individuals at 
this time may be due, in part at least, to the withdrawal of their 
more motile enemies because of the unsuitable physical impo- 
sitions already mentioned. The comparatively rapid changes 
of environment thus imposed would force rapid modifications 
in the structure of the various individuals, in order to secure 
a more perfect adaptation to the new conditions. And when 
these physical changes went on with still greater rapidity, 
structural adjustment was unable to keep apace, and soon 
ended in the extinction of the group. The unfavorable condi- 
tions at a somewhat later period are further shown in the 
neighboring districts, where a few types still persisted, small, 
depauperate and few in numbers. 
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The Actinocrinoids are first known in the upper Silarian. 
They early showed signs of departure from the primitive.form, 
and developed chiefly along two divergent lines. The one 
group continaed to the Burlington with but slight tendencies 
to modification in general structure; the other soor broke up 
into a number of more or less well-marked sections, each of 
which rapidly expanded into new generic types, until about 
the close of the Keokuk, when, with a single exception, they 
became extinct. In the present connection, therefore, mention 
will be made of the following groups as comprising the Acti- 
nocrinidse: Periechocrinus, Megistocrinus, Amphoracrinus, 
AUoprosallocrinas, Agaricocrinus, Dorycrinas, GennsBOcrinus, 
Eretmocrinus, Batocrinus, Actinocrinus, Teliocrinus, Fhyseto- 
crinus, Strotocrinus and Bteganocrinus. 

The general structure of the forms has already been 
alluded to, but some minor anatomical points in various genera 
may require farther consideration. The first of the sections 
above referred to includes only two types — Periechocrinus 
and Megistocrinus. These genera differ from the other mem- 
bers of the family chiefiy in the relatively large calyx, rather 
small branching arms, the large number of interradial plates, 
and in the structure of the ventral surface. In Periechocrinus 
the plates are smooth and thin ; in Megistocrinus rather thick 
and more or less highly ornamented. The anal interradius has 
three ossicles in the second tier, with many smaller pieces in 
the succeeding rows. 

Amphoracrinus, in the general construction of the calyx, 
closely approaches some forms of Agaricocrinus, but its arms 
are very different, resembling those of the preceding group. 
There are also other important distinctions. The earliest 
Agaricocrinus appears in the Kinderhook. At the beginning 
of the Keokuk a curious differentiation in some of the forms 
took place, giving rise to Alloprosallocrinus, of which but a 
single species is known as yet. The genus first mentioned is 
characterized by a flattened or concave dorsal region in the 
calyx, the free arms being given off low down on the margin 
of the basal plane. The rays are somewhat separated, espe- 
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daily on the posterior side, where a vertical row of anal plates 
is very noticeable. Yentrally the calyx is very protuberant, 
and sometimes inflated not unlike that in Amphoracrinus. 

Dorycrinus is the direct lineal successor of GennsBOcrinns, 
from which it should, perhaps, not be separated generically. 
The anal structure links it closely with Agaricocrinns. It 
differs, however, in having the general arrangement of the 
calyx more like Batocrinus, and in a less massive arm structure. 
The long spines, so conspicuous on the ventral plates of some 
species, seem to be merely greatly exaggerated developments, 
homologous with the large nodosities on similar plates in 
Agaricocrinus. 

Extreme forms of Eretmocrinus differ from those of Bato- 
crinus principally in the long lanceolate arms and inflated 
ventral parts, besides usually a more or less well-defined lateral 
extension of the basals. It is manifestly an offshoot of Bato- 
crinus, for the gradations are very complete, and there is often 
considerable difficulty in sepiarating the forms of the two 
groups. The genus was rather short-lived, appearing in the 
Burlington and becoming extinct before the close of the 
Keokuk. 

In Batocrinus the long anal tube, like that of the typical 
form of the family, is very prominent. The arms are short. 
The plates in the second tier of the anal interradius are three 
in number ; orals, large and well defined. Batocrinus is one 
of the most characteristic and widely-spread types of the family 
occurring in the Lower Oarboniferous. Its relations to the other 
genera have already been considered elsewhere and need not 
be repeated here. 

Actinocrinus, and the genera following, have only two 
pieces in the second anal tier. In the leading genus two rather 
well-marked sections are recognizable : one with the arms in 
clusters, imparting a strongly quinquelobate symmetry; the 
other with the arms equidistant around the margin of the calyx. 
The small number of brachials below the free arms is also very 
noticeable when compared with the four groups yet to be con- 
sidered. 
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Teliocrinus departs from the type jnst mentioned in hav- 
ing a greater n amber of the lower brachials incorporated into 
the calyx, thus forming a more or less pronounced decagonal 
rim jast above those of the second order. In this respect it 
. approaches somewhat toward Strotocrinus, bat the latter has 
a very difiFerent ventral stracture. 

Physetocrinns and Strotocrinns both differ from Actino- 
crinas in the stractare of the ventral side, while the anal open- 
ing is a simple aperture in the test. The first of these types 
has the ventral portions of the calyx greatly elevated; the 
second nearly flat, while the rim is enormously developed, and 
the terminal free arms are not given off until the twelfth to 
fifteenth order of brachials. 

The calyx of Steganocrinus is most like that of the lobed 
section of Actinocrinus, but the radial extensions are most 
remarkable, and give rise to a very large number of free arms. 

Inasmuch as the different phases passed through during 
the known existence of several of the genera mentioned have 
been referred to already elsewhere, it is hardly necessary to 
take up here each group separately. It will sufi&ce merely to 
consider somewhat in detail the geological history of one of 
the leading generic types — Actinocrinus — which will also indi- 
cate the general course of development pursued by the other 
members of the family. 

As yet the genus Actinocrinus is not known before the 
beginning of the Lower Oarboniferous. The forms from this 
horizon thus far discovered have all a more or less globular 
calyx, with the arms equidistantly distributed. The ornamen- 
tation has already assumed two very distinct phases. In the 
one, delicate ridges or small confluent nodes pass from the 
central portion of each dorsal plate of the calyx to the center 
of the adjoining ossicles ; in the other, the ridges are not very 
conspicuous, and the plates are strongly convex on the outer 
surface. These two styles of sculpturing continue during the 
entire existence of the groups. But the first gradually loses 
its identity, while the second becomes greatly intensified. In 

G— 11 
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the earlier species the free arms are slender, growing mnch 
stoater in the Barlington and Keokuk, and in the latter often 
also branching one or more times. This development is accom- 
panied by an increasing massiveness of the calyx plates, and a 
change of the simple convexity of the ossicles into great, rnde 
nodosities. Another marked feature is the tendency of the 
rays to separate from one another above the second brachials, 
forming prominent radial extensions before giving off the free 
arms. At the same time the interradial areas become consider- 
ably depressed. The quinqaelobate calyx is thus produced — 
a form upon which the genus was founded. In general it may 
be said that the earlier forms were of small size, delicately 
constructed and ornamented, and that they gradually became 
very much larger, more massive, with rough, rugged sculptur- 
ing. 

The more striking points in the development of the anato- 
mical features in Actinocrinus, as here briefly traced, apply to 
the other genera just mentioned, and also to the members of 
other related families. For example : Dorycrinus developed 
huge ventral spines ; Batocrinus, an immense disk-shaped calyx ; 
Eretmocrinus, broad, lanceolate arms ; Strotocrinus, a large 
rim stretching out laterally from above the tertiary brachials; 
and Steganocrinus, monstrous radial extensions, from which 
the free arms sprung. 

The distinctive structural characters of the genera of Ac- 
tinocrinidsB and their general lines of development have already 
been indicated. It now remains to allude briefly to the generic 
relationships of the several groups. As previously stated, Pe- 
riechocrinus and Megistocrinus are closely related, but they 
differ considerably from other ihembers of the family. Their 
recorded history also extends over a much longer period than 
that of the other twelve genera. Periechocrinus occurs first 
in the Niagara — large, thin- plated forms, nearly devoid of orna- 
mentation, and having tall, obconical calyces, with long arms 
branching one or more times. The evidence of this type in the 
American Devonian is as yet rather meager, though in Europe 
abundant testimony of its existence in rocks of that age is 
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not lacking. The forms fonnd in the Lower Oarboniferons 
present a somewhat different aspect from those of the earlier 
periods, for they have the calyx very mach shortened and pro- 
portionately broadened at the base of the free arms, besides 
differing in several other respects. 

On the other hand, Megistocrinas, with its thick, heavy 
plates, boldly sculptured, and having a very depressed calyx, 
reached its greatest development in the middle Devonian. It 
continued, though in greatly lessened numbers, to the upper 
Burlington, where it became extinct. Both genera appear to 
have a larger number of interradials, especially on the anal 
side, than any other of the Actinocrinoid groups. 

Amphoracrinus approaches Agaricocrinus in the flattened 
dorsal cup, the high, often inflated ventral portions, and in the 
shape and arrangement of the plates of the aboral side. The 
anal side and the arms connect it with Actinocrinus and Per- 
iechocrinus : with the former by the possession of usually only 
two ossicles in the second tier, by the absence of the marked 
vertical row of anal pieces, and by the presence of a short sub- 
central anal tube; with the latter by the peculiar structure of 
the free arms. 

Agaricocrinus is remarkable for the greatly depressed form 
of the calyx — the dorsal cup being nearly flat, or, as in some of 
the later species, decidedly concave. Its resemblance to Am- 
phoracrinus has been referred to above. In the anal structure 
it is identical with Dorycrinus, having the same arrangement 
of plates, and a similar vertical, rounded ridge, near the top of 
which is the simple anal opening. The arms are exceedingly 
stout, somewhat like those in certain forms of Actinocrinus 
from the lower part of the Burlington limestone, but very much 
heavier. Agaricocrinus, Amphoracrinus and Dorycrinus prob- 
ably began to diverge from the more typical members of the 
family, and from each other, about the same time ; and this was 
apparently during the middle or lower Devonian. In the upper 
part of the Burlington or the early Keokuk a small group of 
forms departed still farther. These have been placed under 
Alloprosallocrinus, though it is doubtful whether the differences 
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are great enongh to render a separate generic term useful. The 
chief point of distinction is the position of the anal opening, 
which is placed at the end of a short ventral tube, instead of 
being a simple aperture in the test, as in Agaricocrinus. It 
seems, however, that much more importance has been placed 
heretofore upon this structure in classification than it probably 
deserves, as will be referred to later. 

Dorycrinus is directly traceable to a certain group of 
Devonian crinoids, for which the name OennsBOcrinus has 
been proposed. The latter genus embraces a few small forms, 
mostly from the Hamilton rocks. The species of Gennaeocri- 
nus (as for example O. cassedayi Lyon) are connected with the 
Burlington and later Dorycrini by such forms as lately have 
been found in the Kinderhook beds of central Iowa, and which 
have been described as 2>. immaturus and 2>. parvihaaalis. 
Dorycrinus, in combining the features of both, unites closely 
the Batocrinoid and Agaricocrinoid groups. It agrees with 
the first in the peculiar construction of the posterior side, in 
the simple anal opening, and in the radial grouping of the 
arms ; with the second in the shape and structure of the calyx, 
and in the somewhat flattened distal portions of the arms, 
approaching certain Eretmocrini in this respect. In the earlier, 
more generalized forms, the close resemblance of Dorycrinus, 
Agaricocrinus and Eretmocrinus or Batocrinus is far more 
striking than in the later varieties which have become so 
greatly differentiated. The most prominent features, perhaps, 
to be noted in this connection are the monstrous ventral 
spines, often reaching a length of three to five inches, as in 
2). mississippiensis Boemer, and D. roemeri M. & W. ; the 
immense [basal expansion, as shown by D. miBsouriensiB ( Shu- 
mard) and 2). comigerus {K2k\\) ] and the stout heavy stalks 
with large, conspicuous nodal joints. 

Actinocrinus is the type of a very remarkable group. 
The earlier forms bear a close resemblance to those of' Bato- 
crinus, but the possession of only two plates injthe second anal 
tier serves readily to distinguish the two genera. As yet it has 
not been found to occur below the Carboniferous. It early 
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showB a marked tendency to differentiate along the radial lines, 
assaming most wonderful phases, which culminated in Telio- 
crinus, Strotocrinus and Steganocrinus. The more primitive 
forms of Actinocrinus have the free arms, as they leave the 
calyx, nearly at equal distances from one another ; though in 
certain species the arms begin to show traces of separation 
from those of the adjoining rays. Interradial plates still 
further increase the distance between the clustered free-arm 
bases of the several rays, until finally the calyx has become 
strongly quinquelobate. The first section gradually diminished 
in numbers, and disappeared in the upper part of the Burling- 
ton; but the second continually grows more and more promi- 
nent, and ultimately attains huge dimensions before the extinc- 
tion of the group. 

In the upper portion of the Burlington appears a small 
group of crinoids — Teliocrinus — possessing all the characters 
of Actinocrinus, except that the lower brachials) for some dis- 
tance have become larger and appear like calyx plates. These 
are all firmly anchylosed, and do not give off the free, biserial 
arms until the fifth or sixth order of brachials. The calyx thus 
possesses a more or less well-defined lateral extension, passing 
around above the brachials of the second order. This has led 
to the union of this group with Strotocrinus; but the rim, 
though very striking and very similar in each, seems to be a 
separate development in the two genera, rather than different 
stages of the same feature. In the ornamentation, the ventral 
structure, and the possession of a very long anal tube, the af- 
finities of Teliocrinus are manifestly much nearer the typical 
representative of the family than Strotocrinus. 

The Physetocrinus type begins to make its appearance in 
the Einderhook, as a derivative of Actinocrinus. The earliest 
known divergence, perhaps, is shown best in A. ornatissimus 
W. & Spr. from the lowest member of the Lower Carboniferous. 
In this form the radial portions of the calyx have commenced 
already to become somewhat lobate, and the arms to grow 
longer and more slender. The plates of the ventral side are 
all quite small, the orals indistinguishable from the surrounding 
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ossicles ; while the pieces around the anal tube are still 
smaller, indicating that this structare was very short, and in 
many cases probably did not project much above the ventral 
dome. The ornamentation of both also presents a close simi- 
larity. Some forms of A. orpuaculus Hall from the lower part 
of the Burlington limestone, also show the Physetocrinas 
physiognomy, bat in a much less marked degree. Physetocrinas 
appears to be the line along which Strotocrinas developed into 
the aniqne, short-lived forms which are found only in the upper 
part of the Burlington. 

With the calyx alone under consideration, Steganocrinus 
would be referred immediately to Actinocrinus, but the im- 
mense, narrow, radial extensions from which spring the free 
arms are certainly distinctive enough for generic separation. 
Although in this character the genus, at first sight, departs so 
far'from the other groups of the family, it will be seen on closer 
examination that the departure is only another phase of what 
is shown in Strotocrinus — a divergence beginning a little 
earlier and in a little dififerent direction. 

All through the period of their existence the Actinocrinidsd 
show a decided tendency to increase the distal extent of the 
rays. In some forms it was accomplished by the simple branch- 
ing of the free arms, as in Megistocrinus, certain Amphoracrini, 
and a few Actinocrini ; by the lateral expansion of the arms, as 
in Eretmocrinus ; or by the radial extension of the calyx bra- 
chials, as, notably, in Teliocrinus, Strotocrinus and Steganocri- 
nus. The number of free arms was thus increased from 20 or 
30 in the earlier species of Actinocrinus, to 40 to 60 in Teliocri- 
nus, 100 to 125 in Strotocrinus, and from 150 to 200 in Stroto- 
crinus. 

Such, then, briefly sketched, were the stemmed feather- 
stars in their palmiest days, at a period when the present state 
of Missouri was covered by the congenial waters of an ancient 
gulf, vast, shallow, teeming with life. At no other time, within 
the limits of the region under consideration, were the crinoids 
at all conspicuous as faunal features. 



Od account of their great importance &t the close of the 
Kileozoic, it is, perhaps, advisable to call atteotioD In this place 
to certain anatomical stracturee which, in these orgaaiams, are 
of prime ralae in claesifieation ; and especially since the nomen- 
clature of the parts has undergone lately some radical changes, 
more in harmony with the lesnlta of recent morphological 
researches. The taxonomy is essentially that employed by 
Carpenter and Wachsmnth & Springer. 

Forming as they do one of the great divisions of a sab- 
kingdom, the stalked echinoderms present a sinking contrast 
to the classes most closely related. Instead of being able to 
move from place to place, the " stone-liliea," dnring life, were 
fixed to snbmerged objects by means of long, somewhat flex- 
ible stems. Only in exceptional cases were they free-swimming, 
as in the recent Antedon and Actinometra. Like other echi- 
noderms, the skeletal parts of the feather-stare are made np of 
a great number of calcareous ossicles or plateB,'more or less 
symmetrical in outline, and definitely arranged and fitted in 
accordance with a fundamental plan. In general atrnotare the 
ancient forms 
were very much 
like thoae now 
existing. Bat 
there are at the 
aame time aome 
very marked dif- 
ferencea. 

A typical cam- 
erate crinoid, as 
for inslanoe Ac- 
tinocnnuB(fig. 9), 
illnstratea very 
well all the more 
important fea- 
tures. The chief 
modifications of 

Fig 9. PlftD of AetlnocclaDt. 
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the chosen type are diagrammatically represeDted on plate xx, 
where examples of the leading erinoidal groups are shown. 
The crown is that portion of the crinoid without the column ; 
while the part remaining after both stem and arms are removed 
is known as the calyx. The dorsal cup is the calyx below the 
point where the free arms are given ofP — the disk or tegmen be- 
ing the calycinal portion ventral to the origin of the free arms. 
Dorsally there is a zone of basals ( 6, B ) ; a ring of radials ( r, r ) ; 
which often, as in the case under consideration, is separated at 
one point, posteriorly, by the principal anal plate ( An.)- All ra- 
dially disposed ossicles beyond the primary radials are to be 
regarded as brachials. For descriptive purposes it is convenient 
to call those brachials to the first bifurcation costals ( b, b ), or 
brachials of the first order. The plates between the first and 
second forkings aie distichals ( b% b^), or brachials of the second 
order. If there is further dichotomizing within the calyx, there 
may be brachials of the third, fourth or fifth orders. The bra- 
chials not incorporated into the calyx form the free arms ( A, A) ; 
which give off pinnules (p, p). Between the several rays are 
often one or more pieces, the interradials (ir, ir); and between 
the different parts of the same ray small interbrachials (a, a). 
Yentrally there can ordinarily be made out five orals, among a 
greater or less number of smaller plates. 

Our knowledge of the Crinoidea has been vastly expanded 
through recent investigations among the ancient forms. Many 
interesting facts have thus been brought to light concerning 
the skeletal parts of these organisms. And while modern 
embryology furnishes much information that is important 
toward a complete understanding of crinoid morphology, a con- 
sideration of the extinct species is equally suggestive. A num- 
ber of structures unrepresented in the living feather-stars have 
been disclosed in this way in all the transitional phases, so that 
their origin and subsequent role are capable of being traced 
easily. Certain anatomical features, present only for a short 
time in the larval forms of the modern types, were in the fossil 
representatives persistent through life. On the other hand, a 
number of characters commonly observed in the ancient spe- 
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cies have no analogies among the recent forms. These and 
other discoveries have necessitated a complete recasting of 
the whole systematic arrangement of the class. In the main, 
however, the ordinal limits probably coincide closely with the 
groups lately ontlined by Wachsmnth & Springer, the leading 
aathorities on this class. 

The Orinoidea now appear to fall naturally into four grand 
divisions : (1) the Gamerata, ( 2 ) the Inadnnata, ( 3 ) the Artic- 
nlata, and (4) the Ganalicalata. The first of these sections is 
characterized by forms having relatively large, more or less 
globnlar calyces, near the eqaatorial zone of which the free 
arms are given ofif; by having comparatively short arms; by 
the presence of a greater or less number of interradials ; and 
by the loss of pentamerous symmetry through the intercala- 
tion of plates on the posterior side. The ventral surface is 
often produced into a long anal tube, which usually extends 
beyond the ends of the arms. 

The Oamerataare almost exclusively Paleozoic forms. In 
sculpturing great diversity is presented, such as is nowhere 
else found among the feather-stars. Some species have per- 
fectly plain surfaces ; others are slightly ridged or corrugated. 
Many exhibit solitary nodes and simple ridges ; closely related 
forms, rough, monstrous tubercles and bold, massive folds. A 
few have quaint, unique designs ; while several small groups 
present straight, angular patterns. Still others show delicate, 
subdued styles of ornamentation and flowing traceries, com- 
plex and intricate. These characters, together with the numer- 
ous gracefully curved arms, fringed on either side with long, 
slender pinnules, and the curious flexible, knotted stems, cer- 
tainly make the ^^ stone-lilies " very attractive to scientist and 
layman alike. 

The Inadunata embrace some of the most interesting 
forms of the brachiate echinoderms : those in all essential 
respects larval, and those closely resembling the later seden- 
tary species. Simplicity of structure everywhere prevails, 
whether in the low calyx or in the long, uniserial arms. A 
very marked contrast do they present to the members of the 
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preceding group. Althoagh never taking a prominent part in 
the fossil faunas, they are, from a morphological standpoint, 
perhaps the most important of any. And while probably none 
of the forms now known actually represent the larvsB of the 
ancient crinoids generally, some of them are certainly quite 
embryonal in appearance. These furnish a clue to the true 
explanation of many anatomical features in the other groups 
which have, until recently, remained enigmatical. 

The third great section of the Orinoidea is a small and in- 
conspicuous one, but nevertheless comprises many important 
forms, which are peculiar on account of their singular ventral 
structure, pliable test and non-pinnulate arms. To the fourth 
grand group belong most of the modern feather-stars. 

Glyptocrinus fornshelli Millbk. 

Olvpiocrinua fomahelli Miller, 1874 : Cinoiouati Qaart. Jour. Sci. > vol. I» 
p. 348, fig. 41. 

This singular and beautiful form has been recognized in 
Missouri by a few single plates with their unique ornamenta- 
tion. 

Horizon and locality — Silurian, Hudson shales: Louis- 
iana. 

Ptychocrinus splendens (S. A. Millbr). 

Flatezxli, flg. 1. 

Oauroerinu8 9plenden» Miller, 1883: Jour. Ginelnnatl See. Nat. Hitt.-. vol. 

VI, p. 230. 
Ptpchocrinus 8plendena Waohsmuth & Springer, 1885: Proo. Aoad. Nat. 

Sof., Phila., p. 323. 

Grown very similar to that of Olyptocrinus^ but differing 
in having well-defined infrabasals. The radials and calycinal 
brachials have a prominent median ridge, which merges into 
the free arms. 

Horizon and Looailty. — Lower Silurian, Trenton limestone : 
Gape Girardeau. 

Rhodocrinus wortheni (Hall). 
Rhodocrinua wortheni Hall, 1858 : Oeol. lowa, vol. I, p. 556, pi. Iz, figs. 8a-c. 

Galyx globular, slightly flattened dorsally. Infrabasals 
five, small, usually covered by the stem. Basals five, rather 
large. Kadials rather large; costals slightly smaller. Arms 
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rather long, Blender, biserial; pinnules small. Interradials 
several, the largest resting on the basals. Ventral side flattened, 
composed of a large number of small plates ; anal opening sub- 
central, a simple aperture. Surface of calyx plates smooth. 
Column round. 

Horizon and localities. — Lower Oarboniferous, lower Bur- 
lington limestone : Louisiana. 

Rhodocrinus whitei Hall. 

Rhodocrinuu tohiiei Hall, 1861 : Deso. New Species Grinolds, p. 9. 
Rhodocrinus whiiei Hall, 1861: Boston Jour. Nat. Htst., vol. VII, p. 324. 

Calyx large, depressed, spherical ; ventral side elevated 
somewhat, with a short but prominent anal tube. Surface of 
the plates of the dorsal cup very convex, nearly hemispheri- 
cal; smooth. 

Horizon and localities, — Lower Carboniferous, lower Bur- 
lington limestone : Springfield, Louisiana. 

Rhodocrinus wachsmuthi Hall. 
Rhodocrinus vjaehamtUhi Hall, 1861 : Deso. New Species Griooids, p. 18. 

Calyx very similar to B.wortheni but readily distinguished, 
among other differences, by the deep, basal concavity, which 
is slightly larger than the stem. 

Horizon and locality — Lower Carboniferous, lower Bur- 
lington limestone : Louisiana. 

Rhodocrinus coxanus Worthkn. 

Plate xxU, fig. S. 

Rhodocrinus eoxanus Worthen, 1882: Illioois State Mas. Nat. Hiet., Bal. 1, 

p. 30. 
Rhodocrinus coxanus Worthen, 1883: Gaol. Sur. lUiaols, vol. VII, p. 305, 

pi. XXYiii, fig. 7. 
Rhodocrinus pol^daetylus Worthen, 1883: Geol. Sur. Illinois, vol. VII, p. 

305, pi. xzvii, fig. 5. 
Rhodocrinus parvus Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 39, pi. y, 

figs. 8-9. 

Calyx of medium size, subglobose ; plates ornamented by 
well-defined ridges radiating froui the center of each piece to 
the center of adjoining plates. Arms rather short, four to six 
to the ray. 

Horizon and localities — Lower Carboniferous, Keokuk 
limestone : Boonville ( Cooper county ) ; Keokuk ( Iowa ). 
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In cleaning the type epecimen of Worthen's B. coxanua, 

the scnlptnring has been so nearly obliterated that it escaped 

the notice of the draughtsman, who represented the plates as 

perfectly smooth. 

Gilbertsocrinus typus (Hall). 

Tremaiocrinua typus Hall, 1860: Oeol. Iowa, vol. I, Sapp., p. 73. 
Ollacrinua iypus Waohsmath & SprlD^^er, 1878 : Proc. Acad. Nat. 8ol., 

Phlla., p. 362. 
OUberUoerinua typua KeyeB, 1889 : Proc. Acad. Nat. Sci., Phila., p. 288. 

Oalyx very large, globose, flattened above, and extended 
laterally into Ave pairs of massive, perforated appendages. In- 
frabasals Ave, small. Basals five, rather large. Kadials abont 
as large as the basals. Oostals somewhat smaller. Other calyx 
brachials nearly of equal size. Arms small, delicate, biserial ; 
pinnules small. Interradials about 12 in number, the first resting 
on the basals. Ventral side flat, with subcentral anal opening. 
Plates convex or spinous as in the case of the basals and radi- 
als. Column round, small. 

Horizon and localities. — Lower Carboniferous, upper Bur- 
lington limestone : Marion county. Also Burlington (Iowa). 

Periechocrinus? whitei (Hall). 

AcHnoerinua ( Megistoerinus ) whUd Hall, 1861 : Desc. New Species Pain, 

GrlDOids, p. 2. 
Aetinocrinua ( Megiatocrinua ) tohUei Hall, 1361 : Boston Jour. Nat. Hist. vol. 

VII, p. 271. 
M^iocrinus { Saecoerintis ) whUei Meek & Worthen, 1874: Geol. bur. 

Illinois, vol. V, p. 397, pi. vl, fig. 1. 
Periechoerintia tohUei Wachsmuth & Springer, 1881: Proc. Acad. Nat. 

8cl., Phlla., p. 307. 

Calyx large, broadly obconical, with thin, smooth plates. 
Otherwise much like a Megistocrinus. 

Horizon and localities. — Lower Carboniferous, lower Bur- 
lington limestone : Hannibal. 

Megistocrinus evansi (Owbn & Sbumard). 

Plate xxii, flg. 6. 

Aetinocrinua evanai Owen & Sbumard, 1860: Jour. Acad. Nat. Scl., Phlla. 

(2), vol. I, p. 68. 
Meffiatocrinua evanai Owen & Shumard, 1852: U. S. Geol. Sur. Wisconsin 

Iowa and Minnesota, p. 694, pi. vA. figs. 3a-b. 
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Megistoerinua plenus White, 1862: Proc. Boston Soc. Nat. Hist., vol. IX, 

p. 16. 
Megivtoenniia parviroHris ^eelL A Worthen, 1860 : ProG. Acad. Nat. Sci., 

Phlla., p. 165. 
Megiaioerintia parvirosiris Bieek & Worthen, 1873: Qteol, Sar. IlllnoiB, vol. 

V, p. 399, pi. vl, fig. 7. 
Megistocrinua evansi Keyes, 1890: Am. Naturalist, vol. XXIV, p. 254, pi. 

ix, fig. 1. 

Calyx very large, massive, snbglobnlar, flattened somewhat 
above. Basals three, of eqaal size, forming a flat, hexagonal 
disk. Badials of medium size, slightly wider than high ; first 
and second oostals a little smaller ; other calyx brachials about 
the same size, except toward the bases of the free arms, where 
they become very mach shortened. Arms biserial, slender, 
bifurcating ; pinnules long. Interradials sub-equal ; anal plate 
like radials and in the same circlet, followed by three ossicles 
in the second tier. Surface of plates unornamented ; usually 
rounded slightly at the margins. Ventral side low, flattened 
or slightly arched ; ossicles rather large, some of them tuber- 
culose or sub- spinous. Anal aperture opening laterally at the 
arm-basis. Stem long, massive, round. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Springfield. 

Megistocrinus brevicornls (Hali.) 

Plate xxll, flgB. 6ft-b. 
Adinoerinw bretdeomia Hall, 1858 : Geol. Iowa, vol. I, p. 571, pi. x, figs. 

4a-b. 
Aetinoerinua 8uperlatu$ Hall, 1858 : OteoU Iowa, vol. I, p. 572. 
Actinoerinua minor Hall, 1858: Geol. Iowa, vol. I, p. 573. 
MegistoerinuM brevicornia Wachsmuth ^ Springer, 1879: Proc. Acad. Nat. 
8ci., Phlla., p. 311. 

Very similar to M. evanaij but very much smaller, seldom 
attaining a measurement of the calyx of more than three-fourths 
of an inch, while the other species is over two inches in 
diameter. 

Horizon and localities, — Lower Carboniferous, lower 
Burlington limestone : Louisiana. 
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Amphoracrinus divergens (Hall). 

Plate xxll, fig. 4. 

Aetinoerinua divergena Hall, 1860 : Geol. Iowa, vol. I, Snpp., p. 36. 
Aetinoerinus planobaaalia Hall, 1860: Geol. Iowa, vol. I, Sapp., p. 19, pi. 

iv, figs. 10-11. 
Aetinocnnua guadriapinus White, 1862: Proc. Boston Soo. Nat. HUt., 

vol. iX, p. 15. 
Amphoraerinu8 divergena Meek & Wortheo, 1873: Geol. Sar. Illinois, vol. 

V, p. 3S8. 
Amphoraerinua multiramoaua Meek & Worthen, 1873: Geol. Sar. Illinois, 

vol. V, p. 389, pi. vl, figs. 6, 6a-c. 

Calyx rather higher than wide, strongly pentalobate; 
dorsal cap very shallow ; ventral side greatly elevated or in- 
flated, with a short, subcentral anal tnbe. Golamn circular, 
with a very small axial canal. Basals three, of medinm size, 
forming a small six-sided disk, and with a slight circnlar eleva- 
tion aroand the stem juncture. Badials considerably wider than 
high; costals short and broad; distichals somewhat smaller. 
Arms stout, bifurcating. Interradials usually three in number, 
rather small. Orals conspicuous, bearing large spines. Surface 
marked by small pustules and indistinct, irregular wrinkles. 

Horizon and localities. — Lower Carboniferous, lower 
Barlington limestone: Louisiana. 

• Genus Agaricocrinus Troost. 

Calyx more or less distinctly pyramidal and pentalobate, 
usually somewhat wider than high ; dorsum discoid, concave 
centrally ; vault high, inflated, prominently nodose. Basals 
three, small, subequal. Badials small, hexagonal. Costals 
2x5; first quadrangular, rather small; second large, broadly 
pentagonal ; distichals large, wide ; other brachials very wide, 
short, interlocking, the lower few more or less cuneate. Arms 
stout, long; pinnules slender. Dorsal interradials elongate, 
the first large, obovate ; the two in the next row very narrow. 
Anal plate similar to the radials, but somewhat larger ; fol- 
lowed by three large ossicles in the second row, and these 
succeeded by smaller pieces. Ventral plates large, tuberculose, 
central one prominent. Column round; nodal pieces larger 
and thicker than the other© and with regularly rounded margins. 
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Agaricocrinus brevis ( Hall). 

AeHnoerinua brevia Hall, 1868: Geol, Iowa, vol. I, p. 667, pi. x, figs. 

3a-b. 
Aeiinoerintta comiculua Hall, 1858: Geol. Iowa, vol. I, p. 567, pi. x, figB. 

la-o. . 
Affarioocrinus brevis Waohsmuth & Springer, 1881: Proo. Aoad. Nat. Sol., 

Phila., p. 286. 

Calyx rather small, depressed. Plates of the dorsal cnp 
depressed at the angles, thus forniiD^ short ridges, which pass 
from one ossicle to another. 

Horizon and localities . — Lower Garboniferons, lower 
Barlington limestone : Louisiana, Hannibal ; Kinderhook ( Illi- 
nois ) ; Barlington ( Iowa ). 

Agaricocrinus planoconvexus Hall. 

Plate xxil, flgB. 7a-b. 

Aganeoerinua planoconvexus Hall, 1861 : Boston Jonr. Nat. Hist., vol. VII, 

p 280. 
Agartcoerinue germanue Miller, 1882: Geol. Sur. Indiana, 18th Ann. Rep., 

adv. sheets, p. 42, pi. vli, figs. 8-10. 
Agarieoerinus aampaoni Miller, 1892 : Gcol. Sur. Indiana, 18th Ann. Rep., 

adv. sheets, p. 20, pi. iii, fig. 8. 
Agarieocrinua hlairi Miller, 1892: Geol. Sur. Indiana, 18th Ann. Rep., 

adv. sheets, p. 21, pi. iii, figs. 12-16. 
Agarieocrinua cAouteauenaia Miller, 1892: Geol. Sur. Indiana, 18th Ann. 

Rep., adv. sheets, p. 43, pi. vii, figs. 11-13. 

A small depressed form with smooth plates. 

Horizon and localities* — Lower Garboniferons, Kinder- 
hook limestone : Sedalia ; Lower Burlington limetone : Hanni- 
bal. 

Agaricocrinus pentagonus Hall. 

Plate xzii, fig. 9. 
Agarieocrinua peniagonua Hall, 1860: Geol. Iowa, vol. I, Supp., p. 57. 

Calyx pyramidal ; dorsal cup flat, pentagonal : ventral side 
elevated, with nodose plates. 

Horizon and localities. — Lower Garboniferons, upper 
Burlington limestone : Ash Grove ( Greene county ), Ste. Gene 
vieve. 
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Agaricocrinus wortheni Hatx. 
Agaricocrinus wortheni Hall, 1868: Geol. lowa, vol. I, p. 419, pi. xvl, fifi:.l. 

Oalyx closely resembling that of A, amerioanus^ from which 
it is most readily distingaished by the shorter radials, hexa- 
gonal, instead of qaadrangalar, first costals, and larger second 
costals. 

Horizon and localities, — Lower Oarboniferons, Keokak 
limestone : Wayland ( Olark coanty ) ; Keokak ( Iowa ). 

Agaricocrinus americanus (Robmbr). 

Plate xxii, flgs. 8-ab. 
Amphoracrinua americanus Roemer, 1850 : Leth. Geol., vol. II, p. 250, tab. iv, 

lig. 15. 
Agaricocrinue tuberoaus Hall, 1858 : Geol. Iowa, vol. I, p. 617, pi. xyi, fig. 2. 
Agaricocrinus bullaius Hall, 1858: Geol. Iowa, vol. I, p. 662, pi. Ix, flgs. 

lla-c. 
Agaricocrinus excavaius Hall, 1861: BoBtoD Joar. Nat. Hist., vol. YIII, 

p. 282. 
Agaricocrinus americanus %\iXimKtCi^ 1865: Trans. St. Lonls Acad. Sci., vol. 

II, p. 351. 
Agaricocrinus nodosusVL%%]s.& Worthen, 1869: Proc. Aoad. Nat. Sci., Phila., 

p. 167. 
Agaricocrinus nodosus Meek & Worthen, 1873 : Oeol. Snr. Illinois, vol. Y, 

p. 387, pi. X, fig. 7. 
Agaricocrinus americanus Waohsmuth & Springer, 1885: Proc. Aoad. Nat. 

Sci., Phila., p. 286. 

Oalyx pyramidal,'pentalobate, wider than high ; dorsal con- 
cavity large and moderately deep. Sarface unmarked except 
the nodose plates on the oral side. Basals three, small, nearly 
eqaal in size. Eadials rather small. First costals rectangular, 
and considerably smaller than the radials ; the second much 
larger, pentagonal, wide ; and followed by one or more some- 
what smaller pieces ; subsequent brachials very short, but very 
wide, forming a double series of interlocking plates. Arms 
stout, long, regularly tapering to the ends ; pinnules long. Sur- 
face smooth dorsally ; nodose ventrally. 

Horizon land localities, — Lower Oarboniferons, Keokuk 
limestone : Wayland (Olark county.) 
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Dorycrinus chouteauensis ( AfiLLSR). 

Aetinoerinus f ehouteatAenna Miller, 1892: Geol. 4ar. iDdlana, 18th A.nn. 
Rep. , adv. sheets, p. 18, pi. iii, figs. 9-11. 

Like D. kelloggi bat larger. 

Horizon and localities — Lower Oarboniferous, Kinder- 
hook limestone : Sedalia. 

Dorycrinus unicornis (Owbn & SHUMiiuo). 

Plate xziii, flg. 8. 

Aciinoerinu9 unieomia Owen & Shamard, 18fi0 : Jour. Aoad. Nat. Sol., Phil , 

(2), vol. If, p. 67, pi. vli, flg. 12. 
Adinocrinua unieomis Owen <& Shamard, 1852: Oeol. Sar. Towa, WU- 

codbId and Minnesota, p. 573, pi- yA, flgs. 12a-b. 
Actinocrinua unieomia Hall, 185S : Geol. Iowa, vol. I, p. 568, pi. x, flgs. 

5a-c. 
Aetinocrinua irieomis Hall, 1858: Geol. Iowa, vol. I, p. 569. 
Aetinoerinus pendens Hall, 1860: Geol. Iowa, vol. I, Sapp., p. 31. 
Doryerinue unieomis Meek <& Worthen, 1873: Gtool. Sur. lUinois, vol. V, 

p. 383, pi. vl, flgs. 2a-c. 

Calyx sabglobalar, flattened below, with a long, stoat, 
ventral spine ; otherwise like Actinocrinas in the arrangement 
of the plates, except that there are three, instead of two 
ossicles, in the second anal row ; and the ventral opening is a 
simple apertare in the disk. Arms rather stoat, slightly flat- 
tened at the ends, and with broad spines directed laterally. 
Surface of calyx plates very convex, ronnded — the nodosities 
developing often into almost pendant tubercles. Besides the 
large spine on the posterior oral, there are occasionally two 
smaller ones on other ventral plates directly over the postero- 
lateral armclasters. 

Horizon aftd localities — Lower Oarboniferoas, Lower 
Burlington limestone : Sedalia, Hannibal. 

The typical species of Dorycrinas is provided with six 
large spines in the disk. Upon this peculiarity, principally, the 
genus was founded. In this particular the genus must be 
emended, as there are several other species manifestly belong- 
ing to the same group which have only a central spine, others 
three, and still others huge nodosities in place of spines. There 
G— 12 
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are, however, other characteristios which entitle DorycriDas to 
rank as a valid genus. 

Neither Hall, Shnmard, de Koninck & Lehon, Picket nor 
Sohaltze have recognized Dorycrinns — all referring the species 
to Actinocrinns. It agrees with this genas only in the general 
family features, and in having the radial parts of the calyx 
more or less distinctly extended into lobes. Dorycrinns in- 
clines far more toward Batocrinns and Eretmocrinns, with 
which it corresponds in the general form of the plates and in 
the peculiar arm structure, here becoming a constant character. 
It differs, however, very essentially in the usually lobate nature 
of the calyx, its strongly expressed bilateral symmetry, the lat- 
eral position of the anus, opening directly through the test, and 
in the shortness and delicacy of the arms. It is distinguished 
from Agaricocrinus and Amphoracrinus by the shape and pro- 
portions of the calyx, the arrangement of the plates and the 
altogether dififerent arm structure. ( Wachsmuth & Springer). 

Dorycrinus elegans Miller. 

Doiyerinua elegana Miller, 1892: Geol. Bur. Indiana, 18th Ann. Bep. , adv. 
sheets, p. 17, pi. iii, figs. 4-5. 

A small form closely related to D. kelloggiy but lobes not 
so well defined. 

Horizon and localities — Lower Carboniferous, Burlington 
limestone : Sedalia. 

Dorycrinus subaculeatus (Hall). 

Actinocrinus mibaeuUatua Hall, 1858: Geol. Iowa, vol. I, p. 670, pi. x, flg9. 

3a-b. 
Dorycrinus aubaeuleatua Meek & Worthen, 1873: Geol. Bar. Illinois, vol. 

V, p. .380. 

A small, subglobular form, very slightly pentalobate. Pos- 
terior oral produced into a prominent, sharpened nodosity, 
instead of the usual long spine. Surface nearly smooth, un- 
marked. 

Horizon and localities — Lower Carboniferous, Lower Bur- 
lington limestone : Louisiana. 
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Dorycrinus parvus (Shdmird). 

AetmoerinuB parvua Shumard, 1855: Geol. Sur. MisBOurl, Ann. Rep., p. 

193. pi. A, fig. 9. 
Aciinoerinus trinodua Hall, 1858: Geol. Lowa, vol. L, p. 676. 
AcHnoerinuB aymmetricus Hall, 1858: Geol. Iowa, vol. I, p. 673, pi. z, 

fig. 8a-b. 
Aeiifwcrinus 8ubturbinatus Meek & Worthen, 1860: Proo. Acad. Nat. Scl., 

PhUa.,p. 388. 
Doryerinua aymmetrieua Heek & Worthen, 1873: Geol. Sur. lUinolB, vol.Y, 

. p. 380. 
Dotyerinua aubiurbinatua Heek A Worthen, 1873: Geol. Sur. IlHnoiB, vol. 

V, p. 380. 
Dofycrinua parvus W^chsmuth & SprlDger, 1881: Proc. Aoad. Nat. Bel., 

Phlla., p. 353. (KeviBioD, p. 179.) 
Doryerinua arnxnua Hlller, 1890: Geol. Sar. Aflssoari, Bui. 4, p. 36, pi. y, 

figB. 6, 6. 

Oalyz maoh like that of D, iuhaeuleatus^ bat somewhat 
Bmaller, almost spherical, with small, sharply projecting arm 
lobes. Surface without ornamentation. Ventral portion hem- 
ispherical, without spines or nodes. 

Horizon and localities* — Lower Carboniferous, Upper 
Burlington limestone : Palmyra, Sedalia, Ash Grove, and in St. 
Louis county. 

Dorycrinus mlssouriensis ( Shumard ). 

• 

Actinocritiua miaBourienais Shumard, 1866: Geol. Bur. MlBAOurl, Add. 

Rep., p. 190, pi. A, figB. 4a-o. 
AeHnoerifiuM deiideratua Hall, 1861: BostOD Jour. Nat. Hiat , vol. Yll, p. 

273. 
Dorycrinw migaourienna Meek & WortheD, 1873 : G^ol. Sur. IlIiDOiB, vol. 

V, p. 380. 
Datycrinus desideraiua Meek A Worthen, 1873 : Geol. Sur. lUinoiB, vol. V , 

p. 380. 
Doryerinua miaaourienais Wachamuth A SprlDger, 1881 * Proc. Acad. Nat. 

Sci., Pnila., p. 363. (ReviaiOD, p. 179.) 

Calyx higher than wide ; plates thick, each marked by a 
central prominence ; basals massive, rather high, with the lower 
border surrounded by a thick rounded rim, which is notched 
at the- sutures ; articular facet for the column circular slightly 
concave, and occupying about one-third of the diameter of the 
base. Badials large, as wide as long, three hexagonal and two 
heptagonal ; upper oblique edges short, superior edges slightly 
concave. First costals small, not more than one-fourth as large 
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as the radials, qnadraDgnlar, as wide again as long, and raised 
in the center. Second costals pentagonal, twice as wide as 
high. Primary interradials rather large, as wide as long; sec- 
ondary interradial pieces small, elongated, and somewhat irreg- 
ular. Principal anal ossicle like the radials, bat a little longer 
and narrower, bearing upon its upper edges three smaller 
pieces, and these again supporting several plates. The ven- 
tral parts have the following arrangement: Over every pair 
of distichals is a rather large pentagonal piece, whose inferior 
angle corresponds to the axis of the costals, and on each side 
of this plate is an elongated ossicle of irregular form, which 
lies over the interradials ; these three pieces form the inferior 
segment of a circlet of seven plates, in the center of which is 
a large spinous or nodose plate. Near the center of the disk 
is a large tumid piece encircled by four orals and several other 
smaller plates. Surface marked only by a single large node in 
the center of 6ach plate of the dorsal cup ; other ossicles 
slightly convex, smooth. 

Horizon and localities* — Lower Carboniferous; Upper 
Burlington limestone: Ash Grove, Palmyra, Sedalia, Hanni- 
bal and Louisiana. 

The above description is somewhat abbreviated and modi- 
fied from the one given originally by Dr. Shumard. The form 
is one of the most characteristic crinoids of the upper Burling- 
ton limestone, and is widely distributed in space. The ven' 
tral spines, as in all the spiniferous species of the genus, are 
seldom preserved, so that merely a large, circular tubercle is 
ordinarily observed. 

Dorycrinus cornlgerus (Hall). 

AetinoerinuB eorntgerua Hall, 1858: Geol. lowa, vol. I, p. 676, pi. ix, 

figp. 12a-c. 
Actinocrinua cornigerus BaU, 1860: Geol. Iowa, vol. I, Bupp. pi. ill, 

flK. 4. 
Aetinocrinua divaricatua Hall, 1860: Oeol. Iowa, vol. I, Supp. p. 11. 
Adinoerinua quinquelobua Hall, 1860: Geol. lowa, yol. I, Supp. p. 15. 
Doryerinua cotnigerua Meek & Wortben, 1873 : Geol. Snr. Illinois, vol. V, 

p. 380. 
Doryerinua quinquelobua Meek A Worthen, 1873: Geol. Sur. Illinois, vol. 

V,p.380. 
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Calyx of medium size, with the dorsal cap asually some- 
what shorter than the calycinal part above the arm bases ; very 
'broad below, the basals often extended into a prominent flange 
or rim, with a concave base for the reception of the column. 
Ventral spines like in D. missouriensiSj rather short, stout, but 
sharply pointed at the ends. Arms short and slender. Sur- 
face glabrate. 

Horizon and localities, — Lower Oarboniferous, Upper Bur- 
lington limestone : Ash Grove. 

Dorycrinus kelloggi Worthbn. 

Dorycrinus kelloggi Worthen, 1876: Geol. Sur. lUinois, vol. VI, p. 613, pi. 
xziz, figs. 8a-c. 

A small form, with obpyramidal calyx. Ventral side flat, 
with nodose plates, the central one rather prominent. 

Horizon and localities, — Lower Oarboniferous, Keokuk 
limestone : Keokuk ( Iowa ). 

Dorycrinus intermedius Mbbk & Worthbn. 
Dotyerinua quinquelobua, var. iniemudiua Meek and Worthen, 1868: Proc. 

Aoad. Nat. Scl., Phila., p. 346. 
Doryerinua quinquelobua^ var. itUermediua Meek & WortheD, 1875 : Gheol.Sar. 

ililnols, yol. y, p. 385, pi. x, fig. 4. 

Olosely resembles 2>. mississippiensis Boemer, but some- 
what smaller, with fewer arms and more slender ventral spines. 

Horizon and localities, — Lower Oarboniferous, Upper Bur- 
lington limestone: Quincy (Illinois); near Burlington (Iowa). 

Dorycrinus gouldi ( Hall). 

Plate xxili.flg. 1. 
Aetinocrinua gouldi Hall, 1858: Geol. Hnr. Iowa, vol. I, p. 613, pi. zv, 

flK8. 6a-b. 
Dorycrin%i$ gouldi Meek & Worthen, 1873: Ocol. Sar. Illinois, vol. V, p. 

380. 

Calyx very large, massive, urceolate, strongly lobed ; trun- 
cated below. Arms twenty in number. Ventral side hemi- 
spherical, provided with six long, heavy spines which are often 
covered with smaller spinous processes. Surface marked by 
large, coarse nodosities. , 

Horizon and localities, — Lower Carboniferous, Keokuk 
limestone: Curry ville, Kahoka (Clark county), Boonville, La 
Orange; Keoknk ( Iowa). 
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Dorycrinus mississippiensis Roembr. 

Doryerinus miansaippienaia Roemer, 1853: Archly, fur. Naturgesch., 

Jahr. zix. Bund I, p. 207, tab. z, flgs. 1-3. 
Aeiinoerinua miaaiaaippimaia, var. apiniger Hall, 1860: Oeol. Iowa, vol. I, 

sup., p. 64. 
Doryerinua miaaiabippitnaia Meek & WoTtben, 1873: Oeol. Sur. IllinoU, 

vol. V,p. 380. 
Doryerinua miaauaippienaia Wortbeo, 1891: Oeol. Bur. IllinoiB, vol. VIII, 

p. 100, pi. xil, fig. 4. 

Calyx like that of 2>. gouldi^ bat with Bmoother plates in 
the dorsal cap, and with longer spines. 

Horizon and localities. — Lower Oarboniferoa^, Keokak 
limestone: Kahoka (Clark coanty); Keokak (Iowa); War- 
saw ( Illinois ). 

Gennaeocrinus trijugis Muxkr. 

Plate xxiil, flgs. 8a-b. 

Blairocrintairijugia M.\\leT, 1S91: Oeol. Sar. Indiana, 17th Ann. Rep., 
adv. Bheets, p. 69, pi. xi., figs. 1-3. 

Calyx of medium size, sabglobose, slightly wider than 
high, distinctly lobed around the periphery. Dorsal cap basin- 
shape, flattened below, prominently ridged toward the arms. 
Ventral side aboat as high as the dorsal, composed of rather 
large plates, those toward the periphery bearing short, stoat 
spines ; anal opening eccentric, at the top of a short, ventral 
tube. Basals three, equal, quite short. Sadials rather large; 
costals small. Interradials numerous, continuous with those 
of the ventral side. Anal interradius somewhat wider than 
the others; the first plate similar to, and in the same circlet as, 
the radials; two plates in the second range, as in Actinocrinus, 
and smaller ossicles above. Stem circular, of medium size. 
Sculpturing of the dorsal cup consists of rather sharp ridges 
running tvom the center of each plate to the centers of the 
adjoining pieces, and thus cutting up the surface into numerous 
small triangular areas ; the radial ridges are somewhat more 
pronounced than the others, and increase in size until they pasB 
gradaally intd the tree arms. 

Horizon and locaiities. — Lower Carboniferous, Chouteau 
limestone : Sedalia. 



OBINOIDS. 175 

Gcnnseooriaas blends the characters of Actinocrinns, Bato- 
crinns and Dorycrinns. The three plates in the second anal 
range of Batocrinns and Dorycrinns, and which are so charac- 
teristic of these genera as distinguished from the two in 
Actinocrinns, are in the genns under consideration sometimes 
present as three pieces, sometimes as only two. As regards the 
anal structures, a further suppression of the short tube in 
GennsBocrinus would produce a feature similar to that in Do- 
rycrinns ; while an extension would give the long ventral tube 
of Actinocrinus. 

Ooncerning Blairocrinus, recently proposed, a glance at the 
type specimens shows that it is in all its details a typical Gen- 
nseocrinns. The Missouri species, however, is the first occur- 
rence of the genus above the Devonian. 

Eretmocrmus corbulis Hall. 

Platexxlii, flg. 10. 

Aeiinocnnus corbulis Hall, 1861 : DeBO. New Species PalsB. CrinoidB, p. 1. 
AeHnocrinus corbulis Ball, 1861 : Boston Jour. Nat. HlBt., vol. VII, p. 

265. 
Batoerinus ( Eretmocrtnus f ) corbulis Meek & Worthen, 1876: Oeol. 8ur. 

IllinoiB, vol. y, p. 368. 
Eretmoerinus corbulis WachBOQuth and Springer, 1881: Proc. Acad. Nat. 

Sol., Phna.,p. 347. 
Batoerinus comparilis fdWler, IS92 : G-eol. Sur. Indiana, 18th Ann. Rep., 

advance BheetB, p. 32, pi. v, flgB. 18-20. 

Oalyx somewhat like E. ealy€uloides^ but much smaller and 
with nodose plates in the dorsal cup. 

Horizon and localities, — Lower Carboniferous, Lower Bur- 
lington limestone : Louisiana. 

Eretmoerinus expansus Kbvbb. 

Plate xxiil, flg. 12. 

Calyx large, about as high as broad. Dorsal cup about 
one-half the length of the ventral side, rapidly expanding to 
the arm bases ; basal disk low, shallow, flattened below. Ven- 
tral side greatly inflated. Surface of dorsal plates slightly 
convex ; that of the ventral plates covered by large blunt 
spines and large irregular tubercles. 

Horizon and localities, — Lower Carboniferous, Lower 
Burlingtoft limestone : Kinderhook ( Illinois ). 
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Eretmocrinusdepressus Kbtes. 

Plate xxlU. flg. 11. 

Calyx of medium size. Dorsal cnp aboat as high as wide; 
basals very large, massive, concave below, and forming a thick- 
ened projecting rim; radials about twice as wide as high; 
costals very small, the first quadrangular, thrice as wide as high, 
the second slightly lasger, pentagonal. Ventral side rather low, 
made up of large nodose plates. 

Horizon and localities, — Lower Carboniferous, Lower Bur- 
lington limestone : Hannibal. 

Eretmocrlnus carica (Ball). 

Aeiinoerinns carica Hall, 1861:' Deac. New Spieoles CrinoidB, p. 10. 
BaiocrinuB (Ertimoermus) carica Meek & WortheD, 1873 : Oeol. Snr. Illinois, 

vol. V, p. 368 
Eretmccrinua carica Wachsmnth A Springer, 1881 : Proo. Acad. Nat. Sol., 

Phlla., p. 346. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia. 

Eretmocrlnus coronatus (Hall). 

Adinocrinu* coronatus Hall, 1860: Geol. Iowa, vol. I, Supp., p. 28. 
Ereimoerinv^ coronatua Meek & Wortben, 1876: Geol. Snr. IlllDoU, vol. 

y, ezpl. to pi. X, figB. 8-8b. 
Ereimocrinua coronatua Waohsmath & Springer, 1881 ; Proc. Acad. Nat. 

Set., Phila.,p. 347. 

Calyx small, subglobose,, flattened below. Dorsal cup 
broad, with a wide base ; plates elevated centrally. Plates of 
the ventral side subspinous. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Louisiana. 
« 

Eretmocrlnus leucosla (Hall). 

Adinocrinua leucoaia Hall, 1861 : Boston Jour. Nat. HUt., vol. Vll, p. 261. 
Ereimoerintia leucoaia WacbBmnth A Springer, 1881 : Proo. Acad. Nat. Sol.» 

Phlla.,p. 347. 
Dorycrinua confragoaua Miller, 1891: Geol. Sur. MiBSoari, Bui. 4, p. 

34, pi. V, flgs. 12-13. 

A large stout form with very heavy, somewhat convex 
plates. 

Horizon and locality, — Lower Carboniferous, Burlington 
limestone: Sedalia. ^ 
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Eretmocrinus calyculoides (Hall). 

Plate zxiil, flg. 18. 

Adinoerinus calyeuloidea Hall, 1860: Oeol Iowa, vol. I, Supp. p. 17. 
Baiocrinua {Eretmocrinus) calyeuloidea Meek A WortbeD, 1873: Geol. Sar. 

IIliDolB, vol. V, p, 368. 
Eretmocrinus calyculoides Wachsmuth & Springer, 1881: Proo. Aoad. 

Nat. Scl.,Pliila., p. 346. 

Calyx of mediam size, turbinate below, inflated above. 
Basals three in number, about equal in Bize« extended below 
into a broad, horizontal, peripheral rim. Badials and other 
caljx plates as in Batocrinus. Arms very long, spatulate, and 
infolded. TJnornamented. 

Horizon and localities, — Lower Oarboniferous, Upper Bur- 
lington limestone: Ash Grove. 

Eretmocrinus differs from Actinocrinus in the same way as 
Batociinus — from the latter in the number and arrangement of 
the arms, which also have a much greater length, and a broadly 
spatulate form; in the form of the calyx, the extended basal 
rim, the preponderating ventral portions of the calyx, the ec- 
centric position of the anal tube, its inflated character and its 
disposition to bend sideways. ( Wachsmuth & Springer.) 

Eretmocrinus verneuilianus (Shumard). 

Plate xxiU, llg. 0. 

AeHnoerinus vemeuiUanus Shumard, 1855 : Geol. Sur. MiBBOuri, l8t and 2d 

Ann. Repts., pt. 11, p. 193, pi. A, figs. la-b. 
Batocrinus (Eretmocrinus) verneuilianus Meeic & Worthen, 1873: Geol.;Sar. 

lUinoiB, vol. V, p. 368, pi. Iv, figs. 3-4. 
Eretmoennus verneuilianus Wachsmuth A Springer, 1881: Proo. Aoad. 

Nat. Sol., Phlia., p. 347. 

This species has a small biturbinate calyx, with an immense, 
long anal tube. The plates have a central node. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone: LaGrange, Palmyra, Helton, Hannibal, 
Louisiana, Ste. Genevieve, Rocheport (Boone county), Spring- 
field, Ash Grove. 
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Eretmocrlnus konincki (Shdmard). 

Aeiinocrinus konineki Shumard, 1S53: Geol. Sar. AIUBoari, pt. il, p. 194, 

pi. A, figB. 8a-c. 
Baioerinua konineki Meek & Worthen, 1873: Geol. Sur. lUinoU, vol. Y, 

p. 367. 
Baioerinua (Ereimoeriniis) umceformia Meek & Worthen, 1873: Oeol. Sur. 

IllinoiB, vol. y, p. 368. 
AeHnoeriniia ufnoRformia McCheBDey, 1860: New Palffi. FoBB., p. 23. 
Eretmoerinua konineki WachBmath & Springer, 1881: Proc. Acad. Nat. ScL, 

Phila., p. 347. ( BeyiBion p. 173.) 

Calyx small, nearly twice as high as broad ; dorsal cup oc- 
capying aboat two-thirds the height of the calyx ; basal circlet 
high, forming a tripartite rim below. Plates extremely nodose. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone: Ash Grove (Greene county), Bocheport 
( Boone county ), Palmyra ( Marion county ). 

Eretmocrinus remibrachiatus (Hall). 

AeHnoeriniM remibraeMatus Hall, 1861 : Desc. New Species CrinoidB, p. 11. 
Adinoeriniia {Ereimoerinus) remibraehiatua Meek & Worthen, 1873: Geol. 

Sur. IllinoiB, vol. V. p. 370, pi. x, fig. 5. 
Eretmoerinua remiJbraehiatua Wachamuth & Springer, 1881: Proo. Acad. 

Nat. Sd., Phila., p. 347. 
Eretmoerinus remtbraehiaiua KeycB, 1890: ^m. NaturaliBt, vol. XX IV, p. 

254, pi. ix, fig. 3. 

Calyx comparatively small; dorsal cup rather low, plates 
smooth, basals extended into a projecting rim. Arms very 
long, slender, upper portions flattened, very broad. 

Horizon and localities, — Lower Carboniferous, Upper Bur- 
lington limestone: Ash Grove (Greene county). 

Eretmocrinus originarius Wachsmuth & Springer. 

Eretmoerintu originarius WachBmuth & Springer, 1881 : Proc. Acad. Nat. 

Sol., Phila., 1881, p. 348. 
Baioerinua medioeria Miller, 1891: Geol. Sar. Indiana, 17th Ann. Bep., 

adv. BheetB, p. 62, pi. x, flg. 0. 
Baioerinua gorhyi Miller, 1891 : Geol. Sur. Indiana, 17th Ann. Rep., adv. 

BheetB, p. 63, pi. z, flg. 10 
Baioerinua boonvillmaia Miller, 1891; Geol. Sur. Indiana, 17th Ann. Bep., 

adv. BheetB, p. 65, pi. z, lig. 13. 
Baioetinua gurleyi Miller, 1891 : Geol. Sur. Indiana, 17th Ann. Rep., adv. 

BheetB, p. 66, pi. x1, figB. 9-10. 
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A mediam-Bized form with slender arms and almost gla- 
brate calyx. 

Horizon and localities, — Lower Oarboniferoas, Keokuk 
limestone: Boonville. 

Batocrinus aequalis (Hall). 

AcHnocrinus asqualis Hall, 1868: Geol. Iowa, vol. I, p. 692, pi. zl, figfS. 4a-b. 

AeiinoBrinus doria Hall, 1861: Deso. New Sp. CriDOldB, p 16. 

Batocrinus cequalU Meek & Worthen, 1873: G^l. Bur. lllinolB, vol.V, p. 

367. 
BtUocrinua doria Meek & Worthen, 1873 : Oeol. Bar. Illinois, vol. V, p. 673. 

Calyx sabglobose, with the arms springing from the equa- 
torial region. Basals three, of equal size. Badials large, 
about as high as wide ; first costals quite small, quadrangular, 
much wider than high; second costals somewhat larger than 
the first., pentangular; subsequent orders of calyx- brachials 
about the same size as the second costals. Arms short, 
biserial ; pinnules, slender. Anal plate like the radials and in 
the same circlet, with three pieces in the second row. Inter- 
radials usually about three in number, the first very much larger 
than the others. Ventral side hemispherical, made up of large 
ossicles, the orals well defined ; anal tube very long, extending 
beyond the ends of the arms. Surface of calyx plates quite 
convex but not otherwise ornamented. Stem circular in cross- 
section ; axial canal pentangular. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Hannibal, Louisiana, Sedalia. 

Batocrinus clypeatus (Hall). 

AeHnoerinua clypeatus Hall, 1860 : Geol. Iowa, vol. I, Supp., p. 12, pi. Hi, 

fig. 12. 
Aetinoerinus inornaius Hall, 1860: Geol. Iowa, vol. I, Supp., p. M. 
Aetinocrinus papilUUus Hall, 1860: Geol. Iowa, vol. I, Supp., p. 29, pi. 

ill, figs. 10-11. 
Batocrinus clypeatus Meek A Worthen, 1866: Geol. Sur. IlllnoiB, vol. II, 

p. 160. 
Batocrinus inomatus Meek & Worthen, 1873: Geol. Sur. IlUnoiB, vol. Y, 

p. 367. 
Batocrinus papillaius Meek & Worthen, 1873: Geol. Sur. Illinois, vol. V, 

p. 367. 
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Baiocrintu aspraiilia Miller & Gurley, 1894: lillDoiB State MuB. Nat. 
Hist., Bal. 3, p. 21, pi. y, figB. 4-6. 

Horizon and localities, — Lower Oarboniferoas, Lower Bur- 
lington limestone : LouisiaDa. 

Batocrinus calvini Rowley. 

Plate xxlii, flg. 4. 

Batoerinta calvini Rowley, 1890: Am. Geologist, vol. y, p. 146, with 
figure. 

Oalyx of the B. rotundus type ; bat depressed, with spinous 
plates on the ventral side. 

Horizon and localities, — Lower Oarboniferoas, Lower Bar- 
lington limestone : Loaisiana. 

Batocrinus longirostrls (Hall). 

Plate xxiy, fig. 5. 

Adinoerinua longirostris Hall, 1858 : Geol. Iowa, ypL I, p. 589, pi. xi, figs. 

2, 4c-d. 
Batoerinua longirosiria Meek & Worttaen, 1873: Geol. Sur. Jllinois, yol. 

V, p. 367. 

A globose form like B. (equalis ( Hall), bat having a higher 
calyx and plates less nodose. 

Horizon and localities. — Lower Oarboniferoas, Lower Bur- 
lington limestone : Sedalia, Hannibal, Loaisiana. 

Batocrinus elegans ( Hall). 

AeHnocrinua iurbinaiua^ vat . elegana Hall, 1858: Geoi. Iowa, p. 588, pi. 
xi, flg. 5. 

Oalyx similar to that of B. cequalis ; but the dorsal cup is 
much higher, and the plates composing it are less nodose or 
nearly smooth. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia, Louisiana. 

Batocrinus blairi Millsr. 

Batoerinua blairi MiHer, 1892: Geol. Sar. Indiana, 18th Ann. Rep., ady. 
sheets, p. 39, pi. yi, figs. 7-9. 

A snbglobnlar, heavy-plated form with lobed arm regions. 
Horizon and localities Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia. 
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Batocrinus aequlbrachiatus (HcChbbnby). 

Aetinoerinus cequibraehiaius McChesney, 1860: Df 8C. New Palae. Fobs., p. 35. 
AdinoeHnus otieriBeus Meek & Worthen, 1860: Proo. Aoad. Nat. Bci., 

Pblla., p. 385. 
AeHnocrinua asguibraehiatua^ var. alaius Hall, 1861 : Boston Jour. Nat. HUt, 

vol. VII, p. 263. 
Aelinocnnus aateriscua Meek A W^ortheD, 1866 : Oeol. Sur. IllinolB, vol. II, 

p. 207, pi. XV, figs. 8a-c. 
Actinoerinut cequibraehiaiua McChesney, 1867: Trans. Chicago Acad. 

8cl., vol. 1, p. 18. 
Baiocrinu9 asqu^raehiatua Meek A Worthen, 1873: Geol. Sur. Illinois, 

vol. V, p. 368. 

Oalyx flattened, extended laterally into five broad radial 
lobes. 

Horizon and localities. — Lower Garboniferons, Burling- 
ton limestone : White Ledge ( Marion county ). 

Batocrinus troiiiscus Mbek A Wobthbn. 

Plate xxill, flg. 5. 

Batocrinus trohiseua Meek A Worthen, 1869 : Proc. Acad. Nat. Sci., Phlla., 

p. 364. 
Batacrinua trohiacua Meeks A Worthen, 1873 : Qeol. Sur. Illinois, vol. V, p. 

372, pi. V, flg. 6. 

Of the type of B, christyin but calyx larger, much more 
depressed, and very much broader. 

Horizon and locality. — Lower Garboniferons, Burlington 
limestone : Sedalia. 

Batocrinus christyi (Shdmard). 

AeHnoerinua chritstyi Shnmard, 1865: Geol. Bur. Missouri, pt. ii, p. 191, 

pi. A, flg. 3. 
Baiocrinua cAm/yt Meek & Worthen, 1873: Geol. Sur. Illinois, vol. Y, 

p. 367, pi. V, figs. 4a-b. 
Baioerinu9 ehriityi Wachsmuth A Springer, 1886: Proc. Acad. Nat. Sci., 

Phlla., pi. V, flg. 6. 
BatoerinuB aliiuaeulua Miller A Gurley, 1894: Illinois State Museum Nat. 

Hist., Bui. 3, p. 20, pi. V, flgs. 1-3. 

Oalyx larp:e, turbinate; dorsal cup twice or thrice as high 
as ventral side ; otherwise much like B. pyrtformis^ but with 
two arms from every opening instead of one, and the anal tube 
nearly smooth. 
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Horizon and localities. — Lower Oarboniferoas, Upper Bar- 
lington limestone: Ash Orove, Bocheport (Boone connty)^ 
Louisiana, Palmyra. 

Batocrinus pyriformis (Shumard.) 

Plate xxlU. flg. 7. 

AcHnoerinus pyrifomm Shumard, 1865: Geol. Sur. Missouri, Ann. Rep., 

pt. il, p. 192, pi. A, flgs. 6a-b. 
BaioermuBpyriformia Meek and Worthen, 1873: Geol. Sur. Illinois, vol. 

V, p. 375, pi. V, flg. 6. 
Batocrinus pyriformis Keyes, 1890: Am. Naturalist, vol. XXIV, p. 264, 

pi. Yiii, flg. 1. 

Calyx large, obpyriform; contracted and lengthened 
toward the basal region ; ventral side somewhat inflated, with 
taberculose plates ; anal tnbe twice as long as the arms, more 
or less spinous. 

Horizon and localities. — Lower Carboniferous, Upper 
Burlington limestone : Helton, Hannibal, Louisiana, Palmyra, 
Ash Grove. 

Batocrinus laura (Hall). 

Plate zxiUi flg. 8. 

Adinocrimts laura Hall, 1861 : Deso. New Species Crinoids, p. 15. 
Baioerinus laura Waohsmuth A Springer, 1881: Proo. Acad. Nat. Scl., 

Phila. vol. XXXIII, p. 341. 
Batocrinus scyphus Miller & Qurley, 1894: Illinois State Museum Nat. 

Hist., Bui. 3, p. 23, pi. V, flgs. 7-9. 

Like B. rotundus ( Yandell & Shumard), but has the dorsal 
cup obconic in shape, and the ventral side much more de- 
pressed. 

Horizon and localities. — Lower Carboniferous, Upper 
Burlington limestone : LaGrange ; Quincy ( Illinois ). 

Batocrinus rotundus (Yandbll A Shumabd). 

Plate xxill, flgs. 6»-b 

Aetinocrinus rotundus Yandell A Shumard, 1855: Geol Sur. Missouri, 

Ann. Rep., pt. 11, p. 191, pi. A, flgs. 2a-b. 
Aetinocrinus oblatus Hall, 1860: Snpp. Geol. Iowa, p. 38. 
Batocrinus rotundus Meek A Worthen, 1873: Geol. Sur. Illinois, vol. V, 

p. 367. 

A sperical form with smooth plates. Arms when preserved 
are very short and slender. 
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Horizon and localities. — Lower Oarboniferons, Upper Bar- 
lingtou limestone : Ash Grove, Sedalia, Bocheport, Hannibal, 
Palmyra, LaGrange; Qaincy (Illinois); Bonaparte (Iowa), Bur- 
lington ( Iowa ). 

Batocrinus subtractus ( WnrrK). 

Adinocrinus nashvillcBf ViLT aubtractua White, 1863: Proc. BoBton 8oc. 

Nat. Hist. vol. JX, p. 16. 
Batocrinus naahvUlcB, var. aubtractua Wachsmuth & Springer, 18SI : Proc. 

Acad. Nat. Sci., Phila., vol. XXXdl, p. 841. 
Batocrinus briitai Miller, 1892: Geol. Sur. Indiana, 18th Ann. Bep., adv. 

sheets, p. 33, pi. v, figs. 21 23. 

Oalyx very mach smaller than in B. nashvillcBj and not as 
coarsely constracted ; the ventral tabe proportionally very 
mach larger and longer, spinoas. 

Horizon and localities. — Lower Oarboniferoas, Barlington 
limestone : Hannibal. 

Batocrinus dodecadactylus (Mbkk A Wobthei^). 

Aeiinocrinua dodeeadactylw Meek & Worthen, 1861: Proo. Acad. Nat. 

8cl., Phila., p. 131. 
Batocirmua dodecadaetylua Meek <& Worthen, 1868: G^eol. Sur. Illinois, 

vol. II, p. 205, pi. zv, figs. 3a-c. 

Calyx like B. rotundus^ bat only one-third as large, and 
with only twelve arms. 

Horizon and localities. — Lower Oarboniferoas, Upper Bar- 
lington limestone : White Ledge ( Marion connty). 

Batocrinus nashvlllss (Troost.) 

Actinoerinua naahvillce T roost, 1850 : Proc. Am. Ass. Adv. Scl., p. 60. 
Adinocrinua naahviltce Hall, 1858: Geol. Iowa, vol. 1, p. 609, pi. zv, fig. 

4 ; pi. zvi, figs 4a- b 
Baiocrinua nashviUce Meek A Worthen, 1873: Geol. Sur. Illinois, voL V, 

p. 368. 
Batocrinua naahvillas Wortheo, 1890: Oeol. Sur. Illinois, vol. VIII, p. 85, 

pi. ziti, ng. 6. 

Oalyx very large, somewhat turbinate, lobed ; contracted 
below, rapidly expanding to the arm region ; ventral side drawn 
oat into a monstroas anal tabe, which, near the middle, has a 
ring of long, heavy spines, radiating outward, horizontally. 
Badials, ventral, and occasionally other, plates more or less 
nodose centrally. 
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Horizon and localities. — Lower Uarboniferons, Keokuk 
limestone : St. Franoisville, Palmyra; Keoknk (Iowa). 

Batocrinus planodiscus ( Hall ). 

AcHnoerinua planodiaeua HM, 1860: Qeol. Iowa, vol. I, Sapp.,p. 46. 
Batocrinua planodiaeus M.eek <& Worthen, 1873: Geol. Sur Illinois, vol. V, 

p. 887. 
Batocrinus planodiaeuB WachBmuth & SpHDger, 1878 : Proc. Acad. Nat. 

8oi.,Phlia.,p. 233. 

Tbis species is very similar to B. trohiscus^ bat the calyx 
is very mach more flattened, and extended in the region of the 
arm bases. 

Horizon and localities. — Lower Oarboniferons, Keoknk 
limestone : Keoknk and Bonaparte ( Iowa ). 

Batocrinus biturbinatus ( Hall ). 

AcHnoerinus biturbinaiua Hall, 1858: Geol. Iowa, vol. I, p. 616, pi. zvi, 

tigs, 5, 6a-o. 
Batoerinua biiurbinaius Meek & Worthen, 1873: Oeol. Sur. Illinois, vol. Y, 

p. 367. 

Calyx like in B. laura, bat with mach higher ventral side. 
Horizon and locality. — Lower Garboniferons, Keokak 
limestone : Boonville. 

Batocrinus pulchellus Millxr. 

BeUocrinus pulehellus Miller, 1891 ; Oeol. Sur. Indiana, 17th Ann. Rep., adv. 
sheets, p. 68, pi. xi, figs. 13-14. 

Galyx small, snbglobalar, with slightly convex plates. 
Horizon and locality, — Lower Garboniferons, Keokak lime- 
stone : Boonville. 

Batocrinus euconus (Mxbk <& Worthbm). 

Aetinocrini48 euconua Meek & Worthen, 1860: Proc. Acad. Nat. Sol., Phila., 

1860, p. 164. 
Batoerinua eu<}onua Whchsmnth & HprlDger, 1881: Proc. Soo. Nat. Sol., 

Phlla., vol. XXXIII, p. 340. 
Batocrinus venustus Miller, 1891 : G^ol. Sur. Indiana, 17th Ann. Rep., adv. 

sheets, p. 67, pi. xi, figs. 1M2. 
Baioerinus divalis Miller, 1892: Geol. Sur. Indiana, ISth Ann. Rep., adv. 
sheets, p. 22, pi. ill, figs. 6-7. 

Galyx sabconic, ventral side elevated, dorsal cnp low. 
Sarface smooth. 

Horizon and locality. — Lower Garboniferoas, Keokak 
limestone : Boonville. 
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GenuB Actinocrinus Millbb. 

Oalyx top-shaped, more or less distinotly pentalobate; 
dorsal cap nsaally sculptured by prominent ridges ; ventral 
side convex, with a long anal tabe. Basals three in nnmber, 
eqnal, flattened below. Badials very large, nsaally higher than 
wide ; first costals somewhat smaller, hexagonal, abont as long 
as wide ; second costals still smaller than the first, pentagonal ; 
distiohals similar to the second costals ; subsequent orders of 
calyx brachials variable in number, according to the number of 
arms ; arms biserial, ranging from 20 to 60 or more, long, rather 
robust, with ends somewhat turned inward; pinnules long, 
laterally compressed ; joints rather long, each armed with a 
hooked spine. Anal plate very large, similar to and in line 
with the radials, and supporting two ossicles in the second row. 
Interradials usually abont three in number and of nearly equal 
size, but often followed by smaller pieces. Ventral side formed 
of rather large plates, some of which are somewhat nodose. 
Anal tube subcentral, long, stout, often extending beyond the 
tips of the arms. Column long, rather heavy ; central canal of 
medium size. 

Actinocrinus is one of the most important genera of the 
Lower Carboniferous, and is the type of a large number of 
forms which are more or less closely related to it. 

Actinocrinus proboscidiaHs Hall. 

Plate xxlY, fig. 1. 

AcHnoerinua proboacidialia Hall, 1858: Geology Iowa, vol. I, p. 684, pi. z, 

flg. 13. 
Aeiinocrintu quatemariua Hall, 1860: Geol. Iowa, vol. I, 8upp. p. 22. 
Actinocrinus quaierrMrius^vtiT.apiniferus Hall, 1861: DeBO. New Pal. Cri- 

noids, p. 11. 
Aetinoerinui themia Hall, 1861: Desc. New Pal. CriDoids, p. 11. 
AelinocrinuB lagina Hall, 1861 : Desc. New Pal. Crinoids, p. 13. 
Aetinoerinui proboacidialiB Keyes, 1890: Am. NaturallBt, vol. XXIV, p. 

254, pi. Yill, tig. 2. 

Grown subcylindrical. Calyx turbinate, somewhat conical 
above. Oolumn lon£^, rather heavy, with well-defined nodal 

G— 13 
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joints ; central canal circular. Basals three in number, rather 
large, of equal size, somewhat excavated for the reception of 
the stem. Badials large, slightly wider than high; costals 
smaller than the radial plates. Arms long, stout, with the ex- 
tremities turned inward ; twenty in number, equidistantly 
placed around the periphery of the calyx ; pinnules long, com- 
pressed, with lengthened segments ; the latter provided with 
hooked spines. Dorsal interradials subequal in size. Primary 
anal plate like the radials, and in the same circlet ; succeeded 
by two ossicles in the next row. Ventral parts arched, made 
up of large tuberculose or subspinous pieces, with often smaller 
pieces intercalated. Anal tube large, extending beyond the 
ends of the arms. Surface ornamented by well-defined ridges 
radiating from the rather prominent central node on each prin- 
cipal dorsal plate — the radial elevations becoming more and 
more prominent toward the bases of the free arms. Ventral 
and tubal ossicles spinous. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone: Sedalia, Hannibal, Louisiana. 

Actinocrinus arrosu8( Miller). 

Blairoerinua arrows Miller, 1892 : Oeol. Sur. Indiana, 18th Ann. Rep., adv. 

sheets, p. 41, pi. vii, figs. 1-5. 
Blairoerinua hullaim Miller, 1892 : G^ol. Sar. Indiana, 18th Ann. Rep., adv. 
sheets, p. 41, pi. vli, figs. 6-7. 

Horizon and localities — Lower Carboniferous, Kinder- 
hook beds : Sedalia. 

Actinocrinus reticulatus Hall. 

ActinocrinuB reHeulatua Hall, 1861 : Deso. New Species False. Crinoids, p. 2. 
Actinocrinus reticulatus Hall, 1861: Boston Jour. Nat. Hist., vol. YII, p. 
269. 

Oalyx similar to that of A, proboaoidialis^ but with the dor- 
sal cup much lower and more rounded. Ornamentation con- 
sisting of short nodes, which seldom show any indications of 
ridges. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Hannibal, Sedalia. 
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Actinocrinus tenuisculptus McChbbnet. 

AcHnocrinua ienuiaculpius MoChesney, 1859 : DeBo. New Species Fobs. 

False. Rocks Western States, p. 16. 
Aetinoerintu tenuisculptus McChesney, 1867 : Trans. Chicago Acad. Scl. , 

vol.1, pi. V, fig. 11. 
AcHnoerinus chloria Hall, 1861: Jour. Boston Soc. Nat. Hist , vol. YII, p. 

275. 

Oalyx of medinm size, bowl-shaped ; scnlptnring as in P. 
omatus ( Hall ), and St. sculptus ( Hall ). 

Horizon and localities. — Lower Oarbonlferoas, Lower Bur- 
lington limestone : Golambia. 

Actinocrinus thalia Hall. 

Aetinoerinus thalia Hall, 1861 : Deso. New Species Crinolds, p. 13. 
AcHnocrinua nodoaua Miller, 1891 : Bal. Qeol. Sar. Missouri, No. 4, p. 33, 

pi. V, fig. 7. 
AcHnocrinua erroHcus Miller & Garley, 1894: Bui. 3, Illinois State Mus. 

Nat. Hist. , p. 14, pi. li, figs. 2 and 3. 

Oalyx rather large, arms olosely arranged around the per- 
iphery. Snrfaoe highly ornamented by ridges passing ft*om 
the long central node of each plate to the centers of the adjoin- 
ing plates. 

Horizon and localities. — Lower Oarboniferous, Lower 
Burlington limestone : Sedalia. 

Actinocrinus obesus Sp, nov. 

Plate xxlY, flg. 4. 

Oalyx large, broadly subfusiform; arms 20 in number, 
closely arranged around the periphery. Plates of the dorsal 
cup subspinous ; those of the ventral side rather small, very 
numerous. 

Horizon and localities — Lower Oarboniferous, Burlington 
limestone : Hannibal. 

Actinocrinus ccBlatus Hall. 

Actinocrinus coelatus Hall, 1858: Gleology Iowa, vol. I, p. 585, pi. z, 
figs. 14a~b. 

Oalyx similar to that of A, proboseidialiSj but much larger 
and heavier. 
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Horizon and localities. — Lower Garboniferons, Lower Bur- 
lington limestone : Hannibal, White Ledge ( Marion connty ), 
Lonisiana. 

Actinocrinus fossatus Millbr. 

Adinocrtnua foaacUua Miller, 1892: Qeol. Sar. Indiana, 18th ^nn. Rep., 
adv. sheets, p. 40, pi. vi, flgs. 11-12. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Sedalia. 

Actinocrinus brittsi Miller. 

Adinocrinua brUiai Miller, 1892: Geol. Sur. Indiana, 17th Ann. Rep., adv. 
sheets, p. 56, pi. v, figs. 1-2. 

Horizon and localities. — !^ower Oarboniferous, Burlington 

limestone : Sedalia. 

Actinocrinus scitulus Mekr & Worthbn. 

Actmoerinu9 scitulus Meek A Worthen, 1860: Proc. Acad. Nat. 8ci., 

Phlla.,p. 386. 
Actinoerinua nestveua Ball, 1861 : Boston Jour. Nat. Hist., vol. VII, p. 

386. 
Aetinoerinua aillimani Meek <& Worthen, 1861: Proo. Acad. Nat. Sci., 

Phlla., p. 184. 
Actinoerinua ioaehamuihi White, 1861 : Proc. Boston Soc. Nat. Hist., vol. 

IX, p. 17. 
Aetinoerinua acitulua Meek & Worthen, 1866: Geol. Sur. IlllnolB, vol. II, 

jp. 202, pi. 16, figs. 7a-b. 

Of the A. verrucosus type, but with small calyx; dorsal 
oup low and spreading. Plates of the dorsal cup ornamented 
by sharp nodes arising from the center of each plate. 

Horizon and localities — Lower Oarboniferous, Upper Bur- 
lington limestone : Ste. Oenevieve. 

Actinocrinus multiradiatus Shumabd. 

Aetinoerinua multiradiatua Shumard 1857: Trans. Ht. Louis Acad. Bel., 

vol. I, p. 75, pi. 1, fig. 5. 
Aetinoerinua multiradiatua Hall, 1858: Geol. Iowa, vol. I, p. 579, pi. x, 

flg.9. 
Aetinoerinua multiradiatua Meek <fc Worthen, 1873 : Geol. Bar. Illinois, vol. 

V, p. 341. 
Aetinoerinua multiradiatua Keyes, 1890 : Am. Naturalist, vol. XXIV, p. 

254, pi. viii, fig. 3. 



OBINOIDS. 189 

Oalyx like A, verrucosus bat smaller, with lower ventral 
Bide« and very di£ferent ornamentation. 

Horizon and localities. — Lower Oarboniferons, Upper 
Barlington limestone : Ash Orove (Greene coanty); Qaincy 
( Illinois ) ; Barlington ( lo wa )• 

Actinocrinus verrucosus Hall. 

Plate xxIy, flg. 8. 

Aetinoerinua verrucoatia Hall, 1858: Oeol. Iowa, vol. 1, p. 578, pi. x, figs. 

7a-b. 
Aetinoerinua asterias MoCbesney, 1860: New Palsd. Fobs., p. 9. . 
Aetinoerintui aateriaa MoChesnej, 1867: Trans. Cblcago. Aoad. Sol., vol. 

I, p. 9, pi. V, fig. 6. 
Aeiinoerinua verrueoaua Meek & Wortben, 1873 : Oteol. Sur. Illinois, vol. V, 

p. 341. 

Oalyx somewhat nrn-shaped, strongly lobed at the arm 
bases. Basal disk large, with thickened border, which is deeply 
emarginate at the satnres. Radials large, about as high as 
wide. Ventral side elevated, composed of large nodose plates ; 
ventral tnbe long and stout. Surface of plates greatly arched 
or nodose; often with slight indications of rounded ridges 
passing from one plate to another. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Hannibal, Ash Grove (Greene county), Ste. 
Genevieve, and in Howard county. 

Actinocrinus glans Hall. 

Plate xxiy, flgt. 2a-b. 

Aetinoerinua glana Hall, 1860: Geology Iowa, vol. I, Supp., p. 16. 
Aetinoerinua eryx Hall, 1861 : Desc. New Palss Crlnoids, p. 12. 
ilc^noerinua 6^irt Miller, 1892: Oeol. Sur. Indiana, 18th Ann. Rep ,adv. 
sheets, p. 35, pi. v, figs. 27-29. 

Calyx large, elongate-turbinate, ventral side but slightly 
convex, arm-openings directed upward ; calyx plates smooth, 
slightly convex. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Ash Grove. 

Actinocrinus lowei Hall. 

Aetinoerinua lowei Hall, 1858: Geology Iowa, vol. I, p. 611, pi. xv, figs. 
6a-b. 
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A very large, coarsely scnlptnred form with massive col- 
nmn, slender, clustered arms and strongly lobed calyx ; ventral 
tnbe long, spinous. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Kahoka ( Clark county) ; Keokuk ( Iowa ). 

Actinocrinus lobatus Hall. 
Adinocrinua lobatus Hall, 1860: Geology Iowa, vol. I, Supp., p. 61. 
Actinocrinus lobatua Worthen, 1890: Geol. 8ar. Illinois, vol. Vlll, p. 97, 
pi. xii, figs. 8-8a. 

Like A, lotoei^ but calyx higher, more angular ; ventral side 
elevated ; plates not so tuberculose. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone: Kahoka (Clark county); Keokuk (Iowa); War- 
saw (Illinois). 

Actinocrinus jugosus Hall. 
AcHnocrin%ujugo8U8 Hall, 1860: Geology Iowa, vol. I, Supp., p. 49. 

Closely related to A. lowei Hall. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Keokuk ( Iowa ). 

Actinocrinus pernodosus Hall. 

Actinocrinus pernodosus Hall, 1858 : Geology Iowa, vol. I, p. 608, pi. xv, figs. 
3a-b. 

Another form of the A. lowei type. 

Horizon and localities, — Lower Carboniferous, Keokuk 
limestone : Wayland ( Clark county). 

Teliocrinus umbrosus ( Hall). 

Actinocrinus umbrosus Hall, 1858: Geol. Iowa, vol. I, p. 690, pi. xi, figs. 

3a-b. 
Strotocrinus umbrosus Meek & Worthen, 1866 : Geol. 8ar. IllinolB, vol. II, 

p. 190. 
Actinocrinus delicatus Meek & Worthen, 1869: t'roc. Acad. Nat. Scl., 

Phlla., p. 15. 
AcHnocfinus delicatus Meek <& Worthen, 1873: Geol. Sar. IllinolB, vol. Y, 

p. 243, pi. vill, fig. 2. 
Strotocrimis umbrosus Meek & Worthen, 1873: Geol Bur. lUtnois, vol. Y, 

p. 360, pi. vlll, fig. 5. 
Teliocrinus umbrosus Wachsmuth and Springer, 1881 : Proc. Acad. Nat. 

Sol., Phlla., p. 328. 
Teliocrinus umbrosus Keyes, 1890: Am. Naturalist, vol. XXIY, p. 254, 

pi. vlll, fig. 4. 
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Oalyx largOj somewhat nrceolate, expanding above, mod- 
erately convex ventrally; above the costals extended into a 
very marked horizontal rim, which is formed by the anchylosed 
brachials up to the sixth order. Otherwise the forms of the 
genns are like Actinocrinns. In ornamentation the species 
vary considerably — some individuals showing well-defined 
ridges radiating from the center of each dorsal plate, others 
with the central nodosities large, and covering nearly the 
entire area of each plate. 

Horizon and localities. — Lower Garboniferons, Upper 
Burlington limestone : Ash Grove. 

The characters above enumerated are chiefly generic. 
The species are distinguished from one another by their sculp- 
turing principally. The thin, peripheral rim has led some wri- 
ters to suppose that all the forms of this group are closely 
related to and should be united with Strotocrinus ; but this 
view does not now appear to be the correct one. For, as sat- 
isfactorily shown by Wachsmuth & Springer, the two sections 
should properly be regarded as distinct generically, since in 
the one the long anal tube unites it with Actinocrinns, and in 
the other the anal opening is a mere perforation in the test. 
Furthermore, morphological comparisons seem to indicate that 
Strotocrinus was derived from Actinocrinns through Physeto- 
crinus ; while the genus under consideration was an independ- 
ent off-shoot of the typical form of the family. 

Teliocrinusliratus (Hall). 

Plate xxlY. flg. 8. 

Aetinoerinua liraiua Hall, 1851 : Geology Iowa, vol. I, Supp., p. 4, fig. 3. 
Adinoerinua aubumbroaua Hall, 1861 : Geology Iowa, vol. I, Supp. , p. 8. 
Strotocrinus liraitia Meek <& Wortheo, 1868: Geol. Sur. lUinols, vol. II, 

p. 190. 
Stroioerinua liraiua Bieek & Worthen, 1876: Geol. Sur. Illinois^ vol. V, p. 

356, pi. Yli, fig. 2. 
Teliocrinus lircUua Wachsmath & Springer, 1881 : Proc. Acad. Nat. Set., 

Phila., p. 323. 

This species differs from T. umbrosus, chiefly in the orna- 
mentation of the calyx, which consists of a se7ies of sharp 
parallel ridges passing from one plate to another, instead of 
mere convexities. 
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Horizon and localities. — Lower Oarboniferons, Upper Bur- 
lington limestone : Ash Grove ( Oreene county ). 

Physetocrinus ornatus (Hall). 

Plate xxiY, lig.7. 

Aetinocrinva omatut Hall, 1868 : Geol. Iowa, vol. I, p. 683, pi. z, fig. 12. 
AeUnocrinus aenaritu Hall, 1860 : Qeol. Iowa, vol. I, Sapp., p. 26. 
Phyaetoerinua omaiua Meek & Worthen, 1873 : Oeol. Sur. IllinotB, vol. V, 

p. 349. 
PhyadocrinuB ofnaiua Eeyes, 1890: Am. Naturalist, vol. XXIY, p. 264, 

pi. viii, fig. 6. 

Galyx like in P. ventricosus, but with a more depressed or 
nearly flat ventral surface. Plates of the dorsal cup not very 
convex and the ridges more continuous, forming well-defined 
concentric triangles. 

Horizon and localities. — Lower Oarboniferons, Lower Bur- 
lington limestone: Hannibal, Louisiana, Sedalia. 

Physetocrinus ventricosus (Hall). 

Aetinocrintia ventrieoaua Hall, 1858: Geol. Iowa, vol. I, p. 696, pi. xi, ttgfl. 

6a-b. 
AeHnocrinua aubvenirieoaua McChesney, 1860: Desc. New Pal. Fo88., p. 21. 
Aetinoerinua aubventrieosus McChesney, 1867 : Trans. Chicago Acad. Sd , 

vol. 1, p. 1, pi. iv, fig. 6. 
Phyaetoerinua ventricoaua Meek & Worthen, 1873 : Oeol. Sar. Illinois, vol. 

V, p. 349. 

Galyx subglobose; the dorsal cup occupying about two- 
thirds the entire height. Ventral side very much arched, 
strongly lobed and folded around the margin : made up of a 
multitude of small ossicles which are often spinous. Anal 
opening a simple perforation in the test, and situated near the 
center of the disk. Free arms long, slender, and more or less 
angulated along the sides. In all other respects the arrange- 
ment of the plates is as in Actinocrinus. Surface of each 
piece in the dorsal cup very convex, and marked sets of three 
or more ribs running from the center of each plate to the 
adjoining ossicles, while at the corners of each plate is a small, 
deep, pit-like depression. 

Horizon and localities. — Lower Oarboniferons, Upper 
Burlington limestone : Hannibal, Sedalia. 
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Strotocrinus regalis (Ball). 

Plate xziy, Ar . 9. 

Actinocrinua regalia Hall, 1869 : Qeolog^y Iowa, vol. I, Supp., p. 38. 
Aetinoerinus apeeiostta Meek & Worthen, 1860: Proo. Acad. Kat. Scl , 

Phlla.,p.38. ^ 

Siro^^}cr^nua regalia Afeek & Worthen, 1866: Geol. Sar. Illinois, vol. II, 

p. 192, pi. XTi, figs. 6a-b. 
Sirotoerinua bloomfialdenaia Miller, 18S0 : Joar. Cincinnati Soo. Nat. Hist., 

vol. 11, p. 258, pi. XV, flf^p. 6-6a. 
Sirotoerinua hloomfieldenaia Miller, 1881: Jonr. Cincinnati Soc. Natl Hist., 

vol. IV, p. 7, pi. i, fig. 6. 
Stroioerinua ragcdia Keyed, 1890: Am NataralUt, vol. XXiV, p. 224, pi. 

viii,flg.7. 

Oaljx very large, massive, obconio, with a broad horizon- 
tal rim aronnd the region of the arm bases. Ventral parts flat, 
greatly extended laterally. Stem circalar.in cross-section, long, 
rather small, with a pentagonal central canal. Basals very 
large, forming a deep, truncated basin. Radials very large, 
hexagonal, much longer than wide. First and second costals 
of eqnal size ; other brachials to the twelfth order large, firmly 
anchylosed to the lower pieces of the free arms for a consider- 
able distance, and forming a wide decagonal, horizontal exten- 
sion around the peripheral margin of the calyx. Tegmen com- 
posed of a large namber of small, subspinous plates ; with a 
subcentral perforation. Arms 100 to 150 in number, slender 
and fringed with long pinnules. Surface of the dorsal cup 
highly ornamented by a complex series of sharp, elevated ridges, 
radiating from the center of each plate to the centers of the 
adjoining pieces, the whole dividing the area into intricate sets 
of concentric triangles. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Ash Orove, New Bloomfield, Hannibal. 

This magnificent form is seldom found in good preservation. 
The crown often attains a vertical measurement of 10 or 12 
centimeters and a width of even greater dimensions. There 
are probably but two species as yet known of this genus; 
though half a dozen or more specific names have been pro- 
posed for different individuals from various localities. 8. 
BloomfieldensiSy described by Miller from casts found at New 
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Bloomfield, MiBBOori, is manifestly identical with 8. BegalUy as 
subsequent figures of testiferons specimens well show. 

Stegranocrinus concinnus Shumabd. 

Aetinocrinua eondnnus Shamard, 1865 : Ged. Sur. Missouri, Ist and 2Qd 

Ann. Reps. , p. 189, pi. A, fig. 5. 
Aetinoerinus validus Meek & Worthen, 1860 : Proc. Acad. Nat. Sci., Phila., 

p. 384. 
Aeiinocrinu9 eondnnua Meek <fe Worthen, 1866: OeoU Sar. Illinois, vol. II, 

p. 200, pi. XV, figs. 9a-b. 
Sieganocrintia oondrmua Waohsmuth A Springer, 1881 : Proo. Acad. Nat. 

Scl., Pblla., p. 325. (Ete vision, p 151 ) 

Calyx mach larger than in 8. araneolusj snbglobose, bat 
becoming pentalobate at the bases of the radial appendages. 
The sculpturing in the dorsal cup consists of a more or less 
well-defined node at the centers of the ossicles, each of which 
is connected with the nodes of the contiguous plates by a rather 
prominent ridge ; within the triangular spaces thus formed are 
from one to three smaller and less noticeable concentric ele- 
vations. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Marion county, Springfield (Greene county) ; 
Kinderhook (Illinois). 

Steganochnus sculptus (Hall). 

AeHnoerinua aeulpttu Hall, 1858 : Geology Iowa, vol. I, p. 582, pi. z, figs. 

lla-b. 
StegafiocrtHu$ sculptus Meek & WortheD, 1866: Geol. Sar. lUlnoiB, vol. II, 

p. 198. 

Closely resembling 8. eoncinn%s^ but more lobate,and more 
highly sculptured. 

Horizon and //1(*^///jV^.— Lower Carboniferous, Lower Bur- 
lington limestone : White Ledge ( Marion county ). 

Steganocrinus araneolus ( Meek & Worthsk). 

AciiHocrinus oraneolus Meek <t Woithen, 1S60: Proc. Acad. Nat. Scl., 

Phila., p. 3^7. 
SfepaHoerintis araneolus Meek <t WortheD, 1S66 : Geol. Sar. Illinois, vol. IIi 

p. 19S, pi. xy, fig. la-b. 

Calyx very much broader than high, strongly pentalobate ; 
dorsal cup nearly fiat. Surface of the plates in the dorsal cup 
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marked by broad, angular ridges, extending from one plate to 
another and becoming somewhat depressed as they cross the 
satnres ; these ribs are rendered more prominent by the exca- 
vated corners of each ossicle. Ventral pieces more or less 
conspicnoasly spinous. 

Horizon and localities, — Lower Oarboniferoas, Lower Bur- 
lington limestone : Kinderhook ( Illinois) ; Burlington ( Iowa). 

Steganocrinus pentagon us (Hall). 

Plate zxlY, fig. 9. 

AcHnoerinua pentagonuti Hall, 1858: Geol. Iowa, vol. I, p. 577, pi. z, figs. 

6a-b. 
Stegarwerinua perdagonua Meek A Worthen, 1866: Qeoi. Sur. IlllnolB, vol. 

II, p. 198. 

Sieganocrinua pentagonuB Meek & WortheD, 1868: Geol. Snr. Illinois, vol. 

III, p. 474, pi. xvi, tf^. 8. 

Oalyx of medium size, aboat as broad as high, somewhat 
stellate, with the general arrangement of the ossicles as in Ae- 
tinocrinns, bat radially produced into long, slender, cylindrical 
extensions, from which a large number of free arms are given 
off. Surface of the dorsal cup ornamented by rather well-de- 
fined ridges running fi^om the center of each plate, where they 
form an indistinct nodosity, to the centers of the adjoining ossi- 
eles ; ventral pieces nearly smooth except toward the base of 
the anal tube, where they become spinous. 

Horizon and localities. — Lower Carboniferous, Lower 
Burlington limestone: Louisiana. 

Platycrinus brittsi Millbr. 

Platycrinua hriUsi Miller, 1891 : Geol. Sur. Missouri, Bal. 4, p. 23, pi. ill, 
figs. 3-4. 

Oalyx cup-shaped, flattened below ; plates smooth ; basals 
less than one-fourth the height of the dorsal cap ; radial 
■about as wide as high. 

Horizon and localities. — Lower Oarboniferous, Ohouteau 
limestone : Sedalia. 

Platycrinus ollicula Millbr. 

J^lafyerinua ollufu la Miller, 1891 : Geol. Sar. Missouri, Bui. 4, p. 19, pi. 11* 
figs. 7-8. 
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Galyx small, very broad at the base, slightly expanding: 
above, with plates smooth and satnres impressed ; basal disk 
very low, nearly as wide as the greatest breadth of calyx; 
radials almost reotangnlar. 

Horizon and locality, — Lower Garboniferons, Ohontean 
limestone : Sedalia. 

Platycrinus absentivus (Miller). 

Plaiycrintia absentivua Miller, 1891 : Geol. Snr. MiBSOuri, Bnl. 4, p. 16» 
pi. i, fig. 15. 

A form closely approaching P. pileiformis, bnt mnch 
smaller and more delicate. 

Horizon and localities. — Lower Garboniferoas, Ghoateaa 
limestone : Sedalia. 

Platycrinus aequiternus (BIillbb). 

Plai^crinua ceguiiemus Miller, 1891 : Geol. 8ar. MlBBOuri, Bal. 4, p. 14, 
• pi. 1, fig. 13. 

Galyx somewhat resembling that of P. allophyluB^ bnt 
spreading more rapidly and without the annnlated base. 

Horizon and localities. —Lower Garboniferons, Ohontean 
limestone : Sedalia. 

Platycrinus annosus Millbr. 

PUa^crinua annoBua Miller, 1891: Oeol. Bar. MlBSouri, Bui. 4, p. 14, pL i, 
fig. 12. 

Galyx like that of P. pileiformis, bat mnch smaller. 
Horizon and localities. — Lower Garboniferons, Ghontean 
limestone : Sedalia. 

Platycrinus allophylus (Millxr). 

PlaiyeHnus allophylus Miller, 1891: Geol. Sur. Missoarl, Bal. 4, p. 9, ph 
1, figs. 3-4. 

Galyx obconical, trnncated and expanded below ; basals 
high, with a more or less well-defined annnlation aronnd the 
margin of the flattened truncation ; radials rather email, pro- 
tuberant at the arm base ; facets large ; surface smooth. Stem 
rather stont. 

Horizon and localities — Lower Garboniferoas, Ghoateaa 
limestone : Sedalia. 
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Platycrinus discoideus Owbn & Shumard. 

Plafycrinua diacoideus Owen & Shumard, 18i)0 : Jour. Aoad. Nat. 8ci., PhUa., 

(a), vol. II, p. 68, pi. Til, fig. 1. 
Plaiyerinua dUeoidem Owen & Shumard, 1862: Geol. Sur. Iowa, Wig- 

ooDsln and Minnesota, p. 688, pi- tA., figs. la-b. 
Platyerinua muUibrachiaitiB Meek & Worthen, 1861: Proc. Aoad. Nat. Sci., 

Phila., p. 134. 
PUdyennua exeavatus Hall, 1861 : Boston Jour. Nat. Hist., vol. YII, p. 286. 
PUUycrinm gorhyi Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 16, pi. i, 

fig. 14. 
Plaiycrinua pulehellua Miller, 1891: Geol. Sur. Missouri, p. 11, pi. i, fig. 7. 
P/a^yerintMeavuf Hall, 1869: Geology Iowa, vol. I, p. 627, pi. vlll, figs. 

la-b. 

Grown large, spreading. Galyx broad, depressed. Dorsal 
cap basin-shaped, very shallow ; basals forming a flat, penta- 
gonal disk, radials broad, often slightly protuberant at the arm 
bases. Ventral side low, hemispherical. Arms stont. Orna- 
mentation quite variable, nsaally made np of nodes and gran- 
nies, which freqnently are conflaent, forming concentric rows 
around the arm bases and column; arms also covered with' 
granules and small wrinkles. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Hannibal, Louisiana, Sedalia. 

Platycrinus discoideus is a very variable form, as may be infer- 
red from the specific names it has received. It was one of the 
first species of the genus recognized in the Mississippi valley. 
P. gorhyi and P. pulohelluSy recently described by S. A. Miller, 
appear to belong to Owen & Shumard's type. At Burlington, 
Iowa, where the original specimens were found, variations as 
great as is represented by these two forms are to be noted, 
with a complete series of intergradations. 

Platycrinus subsplnosus Hall. 

PUUycrintu aubapinoBua Hall, 1868: Geology Iowa, vol. I, p. 636, pi. viil., 

figs. 9, 10. 
Plaiyerinua 8ub9pino9u8 Meek A Worthen, 1866: Geol. Sur. IHinois, vol. 

II, p. 173, pi. zv, fig. 6. 
PkUycrinua gubapinoaus M.eek & Worthen, 1873: Geol. Sur. Illinois, vol. 

y, p. 462, pi. xi, fig. 2. 
Platycrinua oceidentalia Miller, 1890: Geol. Sur. MiBBOuri, Bui. 4, p. 10, 

pi. i, fig. 66. 
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The calyx of this form closely resembles that of P. disooi- 
deus. The basal disk, however, is smaller, the radials at the 
arm bases more protaberant, and the plates are usually smooth. 

Horizon and localities. — Lower Garboniferous, Lower Bur- 
liDgton limestone : Louisiana, Sedalia. 

Platycrinus praenuntius Wachamuth & Springier. 

Plai^erinus prcmuniius Wactasmuth & Springer, 1878: Proc. Acad. Nat. 

Scl., Phila., p. 249, photo, pi. ii, figs. 1-2. 
Plai^crinua 9ulealu$ Miller, 1891 : Geol. Sar. MiSBOuri, Bui. 4, p. 16, 

pi. ii, Qg. 2. 

Oalyx large, basin-shaped, composed of extremely heavy 
plates ; basal disk deeply concave, but elevated towards the 
margin, which is beveled ; radials wider than high, broadly 
beveled. Surface marked by indistinct wrinkles and nodes* 
Column large, heavy. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Sedalia. 

Platycrinus pileiformis Hall. 

Plate xxy, flg. 6. 

PlatyeriwM piXeiformia Hall, 1868: Qeology Iowa, vol. I, p. 629, pi. viil, 

figs. 3a -c. 
PlaiycHnuM pUeiformU Keyes, 1890: Proo. Acad. Nat. Sci., Phlla., p. 

181, pi. ii, fig. 6. 

PUUyerimu carcheaium Miller, 1891: Qeol. Sar. MiSBoari, Bal. 4, p. 33, 

pi. iii, fig8, 6-7. 

Calyx similar to that of P. asqualiSj but more regularly 
rounded below, and columnar facet small and circular instead 
of large and elliptical. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia, Hannibal ; Kinderhook ( Illinois )• 

Platycrinus pratteni Worthbn. 
Plaiyennn% planus Owen & Shamard, 1860: Jour. Aoad. Nat. Soi., Phlla., 

(2), vol. II, p. 67, pi. vii, fig. 4b. 
PlaiyerinuB planus Owen & Shamard, 1862: U. S. Geol. Sar. WisoonBin, 

Iowa and Minnesota, p. 687 (in part), pi. vA, fig. 4b. 
PUUyerinuB pratteni Worttaen, 1860 : Trans. St. Louis Aoad. Scl. , vol. I, 

p. 669. 
Platycrinus planus Meek & Worthen, 1868: Geol. Sar. Illinois, vol. Ill, 

p. 469, pi. xvi, fig. 6. 
Platycrinus aedivus Miller, 1891 : Geol. Sur. Missoari, Bui. 4, p. 12, pi. 1, 

figs. 9-10. 
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Oalyx large, ovoid ; basals tall, nearly as high as the ra- 
dials, which are slightly protaberant at the arm bases. Surface 
glabrate. 

Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone : Sedalia. 

Platycrinus sampsoni Miller. 

PUtycrinus sampaoni Miller, 1891 : Geol. Snr. MlBSOuri, Bui. 4, p. 13, pi. i, 
fig. 11. 

Oalyx large, cylindrical, rounded below: basal disk shal- 
low ; radials nearly twice as high as wide ; arm facets rather 
small. Surface smooth. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone : Ash Grove (Greene county), Sedalia ; Burlington 
( Iowa ). 

Miller's type is an internal cast in chert and is really too 
imperfect to deserve recognition. The form is, however, very 
characteristic and is widely distributed geographically. Speci- 
mens with the calyx preserved have been found at Burlington 
and elsewhere. 

Platycrinus americanus Owbn & Shumard. 

Plate xxy, flgs. 2a-b. 

Platycrinua americanua Owen ^t Shumard, 185U; Jour. Acad. Nat. Sci., 

Phlla.,(2), vol. II, p. 89, pi. xi, fig. 1. 
Platycrinus amaricanus Owen & Shamard, 1862: Geol. Sur. Iowa, Wiacon- 

ain and Minnesota, p. 594, pi. vB, fig. 1. 
Plaiyerinu9 truneaitu Hall, 1858 : Geology Iowa, vol. I, p. 537, fig. 59. 
PUUyerinus amabilia Miller, 1891 : Geol. Sur. MiBBonri, Bal. 4, p. 19, pi. ii, 

figs. 9-10. 
Platycrinus broadheadi Miller, 1891 : Geol. Sur. Mis^oari, Bal. 4, p. 21, 

pi. il, fig. 15. 

A form similar to P. hurlingtonensis^ but smaller, and with 
the ventral side not so elevated. The sculpturing of the calyx 
differs greatly in different individuals ; in some specimens the 
plates are nearly smooth ; in others confluent nodes border the 
sutures. 

Horizon aiid localities —Lower Oarboniferous, Lower Bur- 
lington limestone : Sedalia, Louisiana, Hannibal ; Einderhook 
(Illinois) ; Burlington (Iowa). 
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Platycrinus burlingtonensis Owes & Shumard. 

Platycrinui burlingtonensis Owen & Shamard, 1850: Jonr. Aoad. Nat. Sci., 
Phila., (2), vol. II, p. 60, pi. vii, fig. 6. 

Platycrinus burlingtonensis Owen & Shumard, 1862: G^ol. 6nr. Iowa, Wis- 
consin and Minnesota, p. 589, pi. vA, fig. 5. 

Platycrinus exsertus Hall, 1858: Geology Iowa, vol. I, p. 589, fig. 61. 

Platycrinus inomatus McChesney, 1860: Desc New Pal. Foss., p. 6. 

Platycrinus burlingtonensis HcGhesney, 1867: Trans. Chicago Acad. Sci., 
vol. I. p. 9, pi. iv, fig. 3. 

Platycrinus burlingtonensis Meek & Worthen, 1873: Geol. Snr. Illinois, vol. 
y, p. 452, pi. lit, figs. 6a-c. 

Platycrinus lautus Miller, 1891: Gheol. Sar. Missouri, Bui. 4, p. 17, pi. 2, 
figs. 3-4. 

Oal.yx small, subglobose, basal cap low ; radials slightly 
protaberant at the arm bases ; sutures impressed. Plates of 
the ventral side large, nodose; anal opening at the end of a 
small, stout tube. 

Horizon and localities, — Lower Oarboniferous, Lower Bur- 
lington limestone: Sedalia, Hannibal. 

Platycrinus aaqualis Hall. 

Platycrinus csqualis Hall, 1861 : Uesc. New Species Crinoids, p. 117. 
Platycrinus cegualis Meek & W^orthen, 1873 : Geol. Sar. Illinois, vol. V, p. 

456, pi. lii, figs. 8-8c. 
Platycrinus batiola Miller, 1891: Geol. Sar. Missouri, Bal. 4, p. 22, pi. iii, 

figs. 1-2. 

Oalyx cup-shaped, regularly rounding below to the col- 
umnar facet, which is elliptical in outline and very slightly pro- 
tuberant; basal portion about one-fourth the height of the 
dorsal cup, with sutures almost obliterated; radials slightly 
longer than wide, with impressed sutures. 

Horizon and localities. — Lower Oarboniferous, Burlington 
limestone : Sedalia, Louisiana. 

Platycrinus sculptus Hall. 

Platycrinus sculptusE.9\\^ 1858: Qeol. Iowa, vol. I, p. 536, pi. viii, fig. 11. 
Platycrinus roiundus Miller, 1891: Qeol. 8ur. Missouri, Bui. 4, p. 20, pi. 
ii, figs. 11-12. 

Calyx about as high as broad ; regularly rounded below ; 

basals occupying a little over one-third the height of the dorsal 
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€ap. Ornamentation similar to P. aaffordij bat with the taber- 
cles covering the plates and arranged in concentric rows aronnd 
the colnmn and arm-bases. 

Horizon and localities. — Lower GarboniferonSf Lower Bar- 
lington limestone : Sedalia. 

Platycrinus halli Shumard. 

Plate xzY, flg. 8. 

Platycrinus planus f Hall, 1868: Geol. Iowa, vol. I, p. 633, pi. viil, age* 

6a-b. 
Platycrinus halli Shumard, 1865: Trans. St. Loala Aoad. ScL, vol. II. 

p. 388. 
Platycrinus halli Meek & Worttaen, 1875: Geol. Sar. lUinoiB, vol. Y. p. 

454, pl.lU, figs. 3-dd. 
Platycrinus acclivus Miller, 1891: Geol. Sar. MUsoari, Bal. 4, p. 12, pi. i, 

figs. 9-10. 

Galyx large, snbglobose, heavy; basal cap bowl- shaped, 
with columnar scar circnlar ; radials a little higher than wide ; 
ventral side hemispherical, composed of large, heavy plates 
which are convex externally ; arms 12 to 16 to the ray. Sur- 
face smooth, or occasionally with indistinct folds or obtnse 
ridges. 

Horizon and localities* — Lower Garboniferous, Upper 
Burlington limestone : Ash Grove (Greene county) ; Burling- 
ton (Iowa). 

Platycrinus bonoensis Whttb. 

Platycrinus bonoensis White, 1879: Proo. A.cad. Nat. Sci., Phila., p. 30. 
Platycrinus bonoensis White, 1883: U. S Geol. A Geog. Sur. Terr., 12 

Ann. Rep., p. 160, pi. xl, fig. 6a. 
Platycrinus cstemalis Miller, 1891: Geol. Sar. Missoari, Bal. 4, p. 11, 

pi. i,fig. 8. 

A small form with smooth, bowl-shaped calyx, stout arms, 
six to the ray, and heavy stem. 

Horizon and localities. — Lower Garboniferous, Keokuk 
limestone: Boonville. 
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Platycrinus boonvillensis Miller. 

PlatycrinuB boonvillmsia Miller, 1891: Geol. Sur. Miasonri, Bal. 4, p. 8, 
pi. I, figs. 7-8. 

Mach like P. halli apparently, bat with the radials some- 
what wider than high. 

Horizon and locality* — Lower Garboniferous, Keokak 
limestone : Boonville. 

Platycrinus saffordi Troosf. 

Plate xxY, flg. 1. 

Platycrinus saffordi TroOBt, MS. 

Platycrinus saffordi Hall, 1858: Qeol. Iowa, vol. I, p. 634, pi. xyili, figs. 
5-6. 

Galyx of medium size, urn-shaped, truncated below ; basal 
cup high, nearly one-half the height of the dorsal cup ; surface 
smooth, with a row of prominent pustules bordering the 
sutures on each plate, and on the radials running from the 
lower corners to the arm bases ; in this triangular space are 
frequently several more or less distinct horizontal rows of 
tubercles. Ventral side moderately elevated. 

Horizon and localities — Lower Carboniferous, Keokuk 
limestone : Wayland ( Olark county ) ; Warsaw ( Illinois ). 

Platycrinus saraa Hall. 

Platycrinus sarcB Hall, 1858: Geology Iowa, vol. I, p. 673, pi. zvUi, fig. 4. 
Platycrinus saras Shamard, 1865: Trans. St. Louis Aoad. Sci., vol. II, p. 
390. 

Galyx subglobose ; surface smooth ; arms long, rather 
slender, six to the ray. 

Horizon and localities. — Lower Garboniferous, Saint Louis 
limestone : Saint Louis. 

Eucladocrinus pleuroviminus (WraxB). 

Plaiy erinf is discoideus Rhll, 1858: Geol. Iowa, vol. I, p. 535, pi. viii, figs. 

8a-b ( not Owen & Shumard, 1850). 
Platycrinus pleuroviminus White, 1863: Proc. Boston Soc. Nat. Hist., vol. 

IX, p. 17. 
Platycrinus ( Eucladocrinus ) pleuroviminus Meek, 1870 : Am. Jour. Sol . 
Eudadoerinus pleuroviminus Wachsmuth & Springer, 1881 : Proo. Acad. Nat. 

Sci., Phila.,p. 251. 
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Calyx large, massive, basin-shaped, and in all fespects as 
in Platycrinns. Sarface ornamented by coarse wrinkles. 

Horizon and localities, — Lower Carboniferous, Upper Bur- 
lington limestone: Ash Grove, Sedalia, Hannibal. 

Usually only the calyx or scattered calycinal plates are 
found, and therefore the true distinction between this form and 
Platycrinus is not apparent. Instead, however, of having a 
small number of arms springing in clusters from each radial, 
there are long radial extensions; bordered on each side by many 
arms, as in Steganocrinus. 

Dichocrinus lineatus Mbbk A Worthkn. 

Diehoerinua lineatus Meek & Worttaen, 1869 : Proc. Acad. Nat. 8ci , Phila., 

p. 69. 
Diehocrintu lineatus Meek A Worthen, 1873 : Geol. Sar. IllinoiB, vol. V, p. 

440, pi. lii, fig. 1. 

Similar to D. striatuSj but smaller, and with much finer 
sculpturing. 

Horizon and localities — Lower Carboniferous, Lower Bur- 
lington limestone : Hannibal, Louisiana. 

Dichocrinus liratus Hall. 

Dichocrinus lirahu Hall, 1861 : Defio. New Species Crlnoida, p. 5. 
Dichocrinus liraius Hall, 1861 : Boston Jour. Nat. Hist., vol. yil» p. 290. 

Calyx of medium size, with broad, shallow basal cup ; ra- 
dials with a rather prominent angularity running from the lower 
angles on each side to the base of the free arms. Surface other- 
wise smooth. 

Horizon and localities. — Lower Carboniferous, Upper Bur- 
lington limestone : Ash Grove (Greene county). 

Dichocrinus striatus Owbn & 8humard. 

Plate xxy, flg. 8. 

Dichocrinus striatus Owen AShnmard, 1850: Jour. Acad. Nat. Sol., Phila., 

(2), vol. II, p. 62, pi. vll, fig. 10. 
Dichocrinus striatus Owen & Shumard, 1862 : U. S. Geol. Sar. Towa, Wis- 

oonsin and Minnesota, p. 690, pi- v A, flg. 10. 

Galyx rather above medium size, subglobose. Surface or- 
namented by large rounded ridges running longitudinally from 
the base to the top of the radials. 
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Horizon and Localities^ — Lower Garboniferons, Upper Bur- 
liDgton limestone : Ash Grove. 

Dichocrinus ficus Casskday & Lyon. 

DiehoerinuB ficua Casaeday A Lyon, 1860 : Froc. Am. Acad. Arts and Sci., 

vol. V, p. 21. 
DUhoeHnus fieus Meek & Worttaen, 1873: Geol. Sur. Illinois, vol. V, p. 

600, pi. xlv, fig. 2. 
Dichocrintts eoxanua Worthen, 1882: Illinois State Mas. Nat. Hist., Bal. I, 

p. 36. 
Diehocrinua eoaMinu8 Worthen, 1883: Geol. Sar. Illinois, vol. YII, p. 313, 

pi. xxvii, fig. 7. 
Dichocrinus parvulus Miller, 1891 : Geol. Sar. Missoari, Bui. 4, p. 27, 

pi. iv, figs. 7-8. 
Dichocrinus humhtrgi Miller, 1891 : Geol. Sur. Missouri, Bal. 4, p. 26, pi. ill, 

figs. 9-10. 
Dichocrinus hurnbcrgi Miller, 1891 : Geol. Sar. Indiana, ITth Ann. Rep. , adv. 

sheets, p. 36, pi. vi, fig. 38. 

Galyx higher than wide, somewhat conical. Basals two in 
number, of eqnal size, forming abont one-half of the dorsal cap. 
Badials very large, oblong, with well-defined articular facet, for 
the support of the brachials, which occupies about one-half 
the width ; oostals very small, the second supporting two arms. 
Arms slender, biserial ; pinnules long and stout, two to the 
ray. Anal plate very large, similar to the radials and in the 
same circlet. Ventral side flattened. Surface of plates smooth. 
Stem circular. 

Horizon and localities. — Lower Oarboniferous, Keokuk lime- 
stone : Boonville ; Keokuk (Iowa). 

The species of Dichocrinus are readily mistaken for those 
of Platycrinus, but may easily be distinguished by having two 
basal pieces instead of three, as in the latter genus, and in 
having six large plates in the second circlet instead of five. In 
most of the species of this genus rarely more than the dorsal 
cup, or the anchylosed basals, are found, and hence the group 
usually escapes the notice of the majority of collectors. D. 
ficus seems to be a rather widely distributed species and admits 
of considerable variation throughout its range. It was first 
described from Indiana by Gasseday and Lyon in 1860; and 
since that time has been recognized in several other localities 
where the Keokuk rocks are exposed. D. ooxanus of Worthen 
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appears to be the same form, though the figure given in the 
Illinois report is somewhat faulty. S. A. Miller's recently de- 
scribed D. parvulMs also seems to be identical with Gasseday 
& Lyon's form. 

Dichocrinus blairi Miller. 

Plate xxY, flg. 7. 

DichoerinuB blairi MiUer, 1891: Geol. Hur. Indiana, 17th Ann. Rep. , adv. 
sheets, p. 36, pi. viii, fig. 12. 

Closely related to i>. fious, but with four arms to the ray 
instead of only two. 

Horizon and locality Lower Garboniferous, Keokuk 

limestone : Boonville. 

Talarocrinus simplex ( Shum^rd ). 

Plate XXV. flg. 6. 

Dichocrinus simplex Shamard, 1857 : Trans. 8t. Louis Aoad. Sci. , vol. I, 

p. 74, pi. 1, figs. 2a-b. 
Dichoerima simplex Hall, 185S : Geology Iowa, vol. I, p. 664, pi. xxiil, 

figs. 12a-b. 
Dichocrinus simplex Wachsmuth & Springer, 1881 : Proc. Acad. Nat. Sol., 

Phlla.. p. 268. 

Dorsal cup small, ovoid, smooth externally, and almost 
indistinguishable from that of a Dichocrinus. Other parts as 
yet unknown. 

Horizon and localities. — Lower Garboniferous, Saint Louis 
limestone : Ste. Mary. 

Although only the dorsal cup of this species is known, 
other forms have been described showing that in the ventral 
structure Talarocrinus is very different from Dichocrinus. In 
the first genus the ventral side is very high, composed of rela- 
tively large plates which are often spiniferous, and the anal 
opening is a mere aperture in the test. In the second group the 
calyx above the radials is low, the plates small and the ventral 
aperture at the end of a short elevation. . 
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Pterotocrinus chesterensis(Meek & Worthkn). 

Diahoerinua {Pterotoerintu) chesterensis Meek & Worthen, 1860: Proc. Acad. 

Nat. Sci., Phlla., p. 383. 
PUroiocrinua eheaterensU Meek & Worthen, 1866 : Geol. 8ar. lUinoU, vol. 

II, p. 292, pi. xxili, figs. la-c. 

Dorsal cup basin-shaped, abont twice as broad as high, 
expanding very rapidly from the base to the arm region ; basals 
two in number, large, concave below ; radials about twice aa 
wide as high, slightly convex. Brachials of the first, second 
and third orders resting on the upper edge of the radials. Anal 
plate long, nearly as wide as the radials. Arms four to the ray. 

Horizon and localities* — Lower Carboniferous, Kaskaskia 
limestone: Chester (Illinois). 

Symbathocrinus worthen! Hall. 

Plate zxY. flf. 16. 

Symbathocrinus wortheni Hall, 1858: Geology Iowa, vol. I, p. 560, pi. ix, 
fig. 9. 

Calyx small, obconic, truncated dorsally. Basals three in 
number, forming alow cup. Badials five, large, quadrangular. 
Arms very long, slender, composed of quadrangular plates 
arranged in single rows—the five together forming along tube. 
Anal plate small, much longer than wide. Stem small, slender, 
round. 

Horizon and localities. — Lower Carboniferous, Burlington 
limestone : Springfield, Hannibal. 



Symbathocrinus dentatus Owkn & Shumard. 



i 

Plate XXV. Hg. U. 



Symhaihocrinus dentatm Owen <ft Shumard, 1852: Jour. Acad. Nat. Scl., 
Phlla., (2), vol. II, p. 93, pi. xl, fig. 7. 

Symbathocrinua dentaius Owen & Shamard, 1852: U. S. Geol. Sur. Wis- 
consin, Iowa and Minnesota, p. 597, pi. vB, figs. 7a-b. 

Very much like S. wortheni, but much larger and more 
robust. 

Horizon and localities. — Lower Carboniferous, Burling- 
ton limestone : Columbia, Springfield, Ste. Genevieve. 
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Symbathocrinus swallovi Hall. 

Symbaihoerinua 9walloH Hall, 1858: Geology Iowa, vol. I, p. 672, pi. xvli, 

figs. 8-9. 
Symbathoerinua blairi Miller, 1891: Geol. Sar. MlBBoari, Bal. 4, p* 32, 

pi. iv, figs. 13-15. 

Like 8. dentatus^ but more angular in the back of the arms. 
Horizon and localities. — Lower CarboniferouB, Keokuk 
limestone: St. Louis county, Boonville ; Keokuk (Iowa). 

Belemnocrinus? sampsoni Miller. 

Plate XXV, tiff. e. 

Belemnocrinus aampaoni Miller, 1890: Geol. Uur. MlBBOuri, Bal. 4, p. 26, 
pi. Ill, fig. 8. 

Dorsal cup small, thrice as high as wide. Basals large, 
very long and narrow. iRadials about two-thirds as high as 
basals, subqaadrangular. Arms two to the ray, with the bifur- 
cation on the fourth brachial. Column of medium size, round. 

Horizon and localities, — Lower Garboniferous, Lower Bur- 
lington limestone : Sedalia. 

Parisocrinus intermediusC Hall). 

C^atkocrinua inUrmeditta Hall, 1858: Geology Iowa, vol. I, p. 627, pi. 

xvUi, fig. 10. 
PamomntM in^«rm«£2itM Wachsmuth & Springer, 1879 : Proc. Acad. Nat. 

Sci., Phlla., (Revieion, p. 115). 

This form unites the genera Gyathocrinus, with which it 
agrees in arm structure and manner of articulation, and Pote- 
riocrinus. 

Horizon and localities — Lower Garboniferous, Keokuk 
limestone : Warsaw ( Illinois ). 

Gyathocrinus iowensis Owkn & Shumard. 

Plate xTx, flff. 11. 

Cyathoerinua iowemia Owen A Shumard, 1850 ; Jour. Acad. Nat. Sci., Phlla. 

(2), vol. II, p. 63. 
C^aihocrinua iotoenna Owen & Shumard, 1852 : U. S. Geol. Sar. Wiscon- 

Bin, Iowa and Minnesota, p. 591, pi. 5A, figs, lla-c. 
Cyaihocrinua mahaeeus Hall, 1858 : Geol. Iowa, vol. I, p. 554, pi. ix, fig. 5. 
CjfoihocrinuB divarietUua Hall, 1861: Jour. Boston Soc. Nat. Hist., vol. 

VII, p. 299. 
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C^athoerinua fdrmnaUs Hall, 1861 : Jour. Boston Soo. Nat. Hist., vol. YII^ 

p. 299. 
OycUhocrinua aampaoni Miller, 1891: Geol. Sar. Mlssoarl, Bal. No. 4, p. 

30, pi. Iv, figs. 9-10. 

Galjx snb-globose, flattened above; sutures impressed; 
iufrabasals five, rather large, curving slightly upward. Basals 
very large, the posterior broadly truncated. Radials also some- 
what larger than the basals, with large articulating facets* 
Arms long, slender, bifurcating. Anal plate above medium 
size. Ventral side closed by five large ossicles. Stem round. 

Horizon and localities — Lower Carboniferous, Burling- 
ton limestone : Louisiana, Sedalia. 

[Cyathocrinus boonvillensis Millbr. 

Cyathocrinua boonvillenaia Miller, 1891: Geol. Sar. Missoarl, Bal. 4, p. 29, 
pi. iv, figs. 3-4. 

Calyx globular, ornamented by double ridges passing from 
the center of one plate to the adjoining plates. Arms stout. 

Horizon and looalitiea, — Lower Carboniferous, Keokuk 
limestone : Boonville. 

Cyathocrinus enormis Mbik A Worthbn. 

Plate zxv, flg. 12. 

PoUrioerinua enormia Meek A Worthen, 1865: Proo. Acad. Nat. Set., Phila.» 

1866, p. 137. ' , 

Cyathoerinua enormia Meek A Worttaen, 1865: Proc. Acad. Nat. Sol., Phlla.^ i 

1865, p. 152. 

Calyx like 0. iotoensia, but thinner and more conical. 
Horizon and localities. — Lower Carboniferous, Lower Bur- 
lington limestone: Hannibal. 

Lecythiocrinus olliculaBformis Wmrs. 

Plate xxY, flg. 18. 

Lecyihioerinua oUiadceformia White, 1880: Proo. U. S. Nat. Mas., vol. 

II, p. 257, pi. 1, figs. 4-5. 
Leeythiocrinua ollieulceformia White, 1888: U. S. Geol. Sur. Terr., 12tb 

Ann. Rep., p. 124, pi. zxxv, figs. 2a and 6. 
Leeythioerinua adamsi Worthen, 1882: IlllnoiB State iSlas. Nat. Hist.^ 

Bal. 1, p. 37. 
Leeythioerinua adamn Worttaen, 1888 : Geol. Sar. lUinois, vol. VII, p. 317^ 

pi. xzzi, figs. 8a-d. 
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Calyx sabovoid, somewhat higher than wide ; plates thin ; 
infrabasals small ; basals very large, much longer than wide ; 
radials about two-thirds the size of the basals, with small 
articular facets. Surface smooth. 

Horizon and localities. — Carboniferous, Upper Coal 
Measures : Kansas City. 

Barycrinus spurius (Hall). 

Cyathocritma apuriua Hall, 1858 : Geology Iowa, vol. I, p. 625, pi. xviii, figs. 

7, 8. 
BarycrinuB BpuriuB Meek & Worttaen, 1868: Proc. Acad. Nat. Scl., Phila., 

p. 340. 
Bca^crinua apuriua Worthen, 1890: Geol. Sar. Illinois, vol. YIII, p. 99, pi. 

xlv, fig. 4. 

Calyx cup-shaped, with massive plates, which are convex, 
and depressed at the corners. Infrabasals five in number, 
rather small, and together forming a small pentagonal disk, 
which is nearly hidden by the heavy column. Basals very 
large. I^dials a little larger than the basals, unequal in 
size ; articulating facets large, concave, and facing obliquely 
outward. Anal plates two, the lower one very small. 

Horizon and localities —liOwev Carboniferous, Keokuk 
limestone : Wayland ( Clark county ); Keokuk ( Iowa )• 

Barycrinus hoveyi (Hall). 

Cyathoerinua hoveyi Hall, 1861: Jour. Boston Soc. Nat. Hist, vol. VII, 

p. 293. 
Baryerinua hoveyi Meek & Worthen, 1873: Geol. Sur. Illinois, vol. V, p. 

486, pi. xili,fig. 1. 
Baryerinua blairi Biiiler, 1891 : Qeo\, Sur. Missoari, Bal. 4, p. 25, pi. ill, 

figs. 11-13. 

Calyx similar to that of B, spurius^ but with the depressions 
along the longitudinal sutures more pronounced. Arms of 
medium length, rather slender, two to the ray usually, though 
occasionally again branching. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Boonville ; Keokuk ( Iowa). 
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Barycrinus stellatus (Tkoost). 

Cyathoerinua stellatus TrooBt, MS. 

Cyathoerinus siellatua Hall, 1858: Geol. Iowa, vol. I, p. 623, pi. xvi, figfl. 

3-8. 
Cyathoerinus quinquelobus Meek A Worthen, 1865: Proc. Acad. Nat. Set., 

Phila., p. 160. 
Cyathoerinus guinquelobus Meek & Worthen, 1868: Geol. Sur. Illinois, vol. 

Ill, p. 519, pi. XX, figs. 6ii-b. 
Barycrinus stellatus Wachsmuth & Springer, 1879: Proc. Acad. Nat. Sci., 

Phila. (Revision, p. 103.) 

Like B. spurius, bat with large nodosities on the basal 
plates. 

Horizon and localities. — Lower Oarboniferons, Keokuk 
limestone : Boonville, Oarryvflle ( Pike coanty ) ; Eeoknk 
( Iowa ). 

Barycrinus rhombiferus (Owbn & Shumard). 

PoteriocTvnus rhombiferus Owen <ft Shumard , 1850: Jour. Acad. Nat. Sci., 
Phila., r 2), vol. II. 

Poterioerinus rhombiferus Owen & Shumard, 1852: U. B. G«ol. bur. Wis- 
consin, Iowa and Minnesota, p. 595, pi. 5B, figs. 2a-c. 

Barycrinus rhombiferus Wachsmuth & Springer, 1879: Proc. Acad. Nat. 
Sci . , Phila. ( Kevision, p. 103.) 

A small, obconical form with the sutnral depressions very 
marked. 

Horizon and localitiea — Lower Oarboniferons, Barling- 
ton limestone : Louisiana. 

Barycrinus magnificus Mbbk & Worthen. 

Plate xxvi, flg. 4. 

Barycrinus magnificus Meek & Worthen, 1868: Proc. Acad. Nat Sci., 

Phila., p. 340. 
Barycrinus magnificus Meek & Worthen, 1873: Geol. Sur. Illinois, vol. V, 

p. 483, pi. xii, figs. 2a-b. 

Oalyx very large, often having a diametric measurement 
of five or six centimeters; massive. Surface covered with 
small tubercles. 

Horizon and localities.—^Jjowev Carboniferous, Keokuk 
limestone : Keokuk ( Iowa )« 
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Barycrinus meekianus (Shumard). 

Pbteriocrintta meehianuB Shamard , 1866 : Gtool. Snr. Missouri, Ann. Rep., 
p. 188, pi. A, figs, 7a-b. 

Calyx similar to B. %pur%u8. 

Horizon and localities, — Lower Oarboniferoas, Barlington 

limestone : Mount Yernon. 

Poteriocrinus brittsi Miller. 

Poteriocrinua brittH Miller, 1891: Geol. Sur. Missouri, Bui. 4, p. 30, pi. 

iv, tigs. 6-6. 
Poierioerinus agnatus Miller, 1891: Geol. Uur. Indiana, 17th Ann. Rep., 

adv. sheets, p. 43, pi. ylii, figs. 6-7. 

Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Boonville. 

Scaphiocrinus missouriensis( Shumard). 

Plate xxYl, fig. 2. 

Poierioerinua lonffidaciylua Shumard, 1866: Geol. Sur. Missouri, Ann. 

Rept, p. 188, pi. B, figs. 6a-c. 
Poierioerinua misaourienaia Shumard, 1867 : Trans. Acad. Sci., St. Louis, 

vol. I, p. 80. 
Poierioerinua miaaourienaia Hall, 1868: Geology Iowa, vol. I, p. 669, pi. 

XYii, figs. 7a-b. 
Poierioerinua ( Seaphioerinua ) miaaourienaia Wacbsmuth A Springer, 1879: 

Proc. Acad. Nat. Scl., Phila. (Revision, p. 114.) 

Dorsal cap small, obconical ; infrabasals large, nearly equal- 
ing the basals in size ; radials wider than high. Arms very 
long, slender, bifurcating once, twice or even more times ; com- 
posed of slightly wedge-shaped pieces. Ventral side very sim- 
ilar to that of Poteriocrinus. Column circular in cross-section, 
often slightly angular near the calyx. 

Horizon and localities — Lower Carboniferous, Saint Louis 
limestone : Saint Louis. 

Scaphiocrinus dactyliformis Hall. 

Seaphioerinua dactyliformia B.9Xiy 1868: Geology Iowa, vol. I, p. 670, pi. 
xvii, fig. 6. 

As compared with D. missouriensis the calyx is much lower, 
angular, and with three arms to the ray, . 

Horizon and localities. — Lower Carboniferous, Saint Louis 
limestone : Saint Louis. 
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Scaphiocrinus rusticellus (White). 

Plate xzYi, flg. 1. 

FoUriocrinu* rusHcellua White, 1863 : Boston Jour. Nat. HUt., p. 605. 
ScaphiocrinuB rusiicellua WachBmnth & Springer, 1879 : Proc. Acad. Nat. 
Sci., Phila. ( RevlBion, p. 113). 

Oalyx very small, ridged. Arms rather large, very long,, 
with stoat pinnules. 

Horizon and localities. — Lower Oarboniferous, Lower Bur- 
lington limestone : Hannibal ; Burlington ( Iowa )• 

Scaphiocrinus proboscidians (Worthen). 

Poterioerinua proboscidialia Worthen, 1876 : Geol. Sur. Illinois, vol. 'VI, p. 

618, pi. xxxi, fig. 1. 
Scaphiocrinus proboaddialit Waohflmath & Springer, 1879 : Proc. Acad. Nat» 

Bci., Phila. (RevlBion, p. 114). 

Similar to 8. miasouriensis, but more robust ; calyx much 
smaller. Arms bifurcating on the third brachial and again on 
the seventh to tenth. 

Horizon and localities. — Lower Oarboniferous, Saint Loui» 
limestone : Oarondelet ( Saint Louis county). 

Scaphiocrinus scoparius Hall. 

Scaphiocrinus scoparius Hall, 1868 : Geology Iowa, vol. I, p. G80, pi. xxv, 
tig. 3. 

A very small form, with a relatively large, smooth calyx,, 
short, stout arms and large pinnules. 

Horizon and localities. — Lower Carboniferous, Kaskaskia 
limestone : Chester ( Illinois )• 

Scaphiocrinus? boonvlUensis Millbr. 

Scaphiocrinus boonvilUnsis Miller, 1891 : Gtool. Sur. MiSBoari, BuL 4, p. 37, 

pi. V, figs. 1-2. 
Scaphiocrinus constrietusf Miller, 1891 : Qeol. Sur. MiBBouri, Bnl. 4, p. 38,. 

pi. V, figB. 3-4. 

A small form, resembling 8. rusticellus^ but rather stouter* 
Horizon and localities. — Lower Carboniferous, Keokuk 
limestone : Boonville. 



OBINOIDS. 21H 

Scaphiocrinus? sampsoni Millbr. 

SeaphioerinuB Mmpaoni Miller, 1891: Geol. Sar. Indiana, 17th Ann. Rep., 
advance eheets, p. 46, pi. ix, flg. 12. 

A rather small form of the 8. mUaouriensis type. 
Horizon and locality, — Lower Oarboniferons, Ohontean 
limeetone : Sedalia. 

Scaphiocrinus? gorbyi Millbr. 

Seaphiaerinua gorbyi Miller, 1891: Qeol. Sar. Indiana, 17th Ann. Rep., 
adv. sheets, p. 46, pi. zii, fig. 15. 

Horizon and localities — Lower Oarboniferons, Keoknk 
limestone: Boonville. 

Scytalocrinus vanhornei (Worthkn). 

Plate xxYi, flg. 8. 

Poteriocrinus vanhornei Worthen, lb76 : Oeol. Sur. Illinois, vol. VI, p. 517, 

pi. zxzi,fig8. 2, 3. 
Seyialoerinus vanKomei Wachsmuth & Springer, 1879: Proc. Acad. Nat. 

Sci., Phila. (Revision, p. 118). 

Grown slender, cylindrical. Dorsal cap obconic ; infraba- 
sals large; radials abont as large as infrabasals, truncated 
above. Brachials of the first order two, or sometimes only 
one; arms simple, two to each ray, except the anterior, which 
has only one, long, slender, rather stont, and made np of some- 
what wedge-shaped ossicles; pinnules rather long. Ventral 
tnbe cylindrical. Oolamn pentagonal near the calyx, bat grad- 
aally becoming circalar below. 

Horizon and localities.— liower Oarboniferoas, Saint Loais 
limestone : Saint Loais. 

Scytalocrinus dactylus (Hall). 

Oraphocrinus dadylus Hall, 1860: Geology Iowa, vol. I, Supp., p. 89. 
Seyialocrinua dactylus Wachsmuth & Springer, 1879: Proc. Acad. Nat. 
8ci., Phila. (Revision, p. 117). 

Basals elongated, qaite broad. Surface granalose. 
Horizon and localities — Lower Oarboniferons, Saint Loais 
limestone : Saint Loais. 
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Woodocrinus elegans (Hall). 

Plate xxYi, flg. 6.' 

Zeacrinus elegans Hall, 1858 : Geology Iowa, vol. I, p. 547, pi. ix, figs. l-2« 
Zeacrinus trooatianua Meek & Wortheo, 1860 : Proc. Acad. Nat. Sci., Phila., 

p. 390. 
Zeacrinus seoparius Hall, 1861 : Boston Jour. Nat. Hist., vol. VII, p. 305. 
Zeacrinus saceulus White, 1862: Proo. Boston Soc. Nat. Hist., vol. IX, 

p. 12. 
Zeacrinus elegans WachBmuth & Springer, 1879: Proc. Acad. Nat. Scl., 

Phlla. (Bevislon, p. 128). 
Woodocrinus elegans Waohsmuth & Springer, 1886: Proo. Acad. Nat. Scl., 

Phlla., p. 166. 
Zeacrinus commaHcus Miller, 1891 : Oeol. Sar. Missouri, Bui. 4, p. 36, pi. 

V, figs. 10-11. 

Grown elongate pyriform. Dorsal cap shallow, basin- 
shaped, with a roanded concavity for the reception of the stem, 
and occnpied by the infrabasals ; basals relatively large. Anal 
side similar to Poteriocrinns. Badials rather large. Arms 
bifurcating, broad, flattened outwardly, and closely appressing 
one another ; arm-plates short, very wide, rectangular. Oolumn 
small, circular in cross-section. 

Horizon and localities. — Lower Oarboniferous, Lower 
Burlington limestone: Louisiana. 

Woodocrinus pocillum (Miller) 

Zeacrinus pocillum Miller, 1891 : Geol. Sar. Missouri, Bal. 4, p. 28, pi. iv, 
llgs. 1-2. 

Horizon and localitiea. — Lower Oarboniferous, Keokuk 
limestone : Boonville. 

Zeacrinus magnoliaeformis (Owbn&Shumard). 

Cyathocrinus magnoliceformis Owen & Shamard, 1846: Researches Carb. 

Rooks Kentucky. 
Zeacrinus magnoliceformis Troost, 1850 : Cat. Crlnolds Tennessee. 
Zeacrinus magnoliceformis Hall, 1858 : Geology Iowa, vol. I, p. 684. 

Very similar to certain species of Woodocrinus, but has 
much smaller infrabasals and basals and much larger radials. 

Horizon and localities. — Lower Oarboniferous, Kaskaskia 
limestone : Chester ( Illinois )• 
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Hydreionocrinus acanthophorus (MkkkA Worthkn). 

Plate xxTi, flg. 6. 

Zeacrinus {Hydreionocrinus f) acanthophorus Meek A Worthen, 1870: Proc. 

Acad. Nat. Sol., Phila.,p. 28. 
Zeacrinus {Hydreionocrinus f) acanthophorus Meek & Wortheo, 1875: Geol. 

Sor. Illinois, vol. V, p. 563, pi, zxlv, figs, lla-h. 
Hydreionocrinus acanthophorus Wachsmuth & Springer, 1879: Proc. Acad. 

Nat. ScL, Phlla. ( Revielon, p. 131). 

Grown sabcylindrical. Dorsal cap very short, basin- 
shaped, concave below ; infrabasal disk small, hidden by the 
colamn ; basals five, rather small, fonr of them of eqaal size, 
the fifth somewhat smaller than the others, longer, and slightly 
carved at the end, which is truncated for the support of one 
of the anal pieces ; radials rather large, much wider above than 
below, strongly carved, straight along the upper edge. First 
brachials somewhat smaller than the radials, pentagonal. Arms 
rather slender, bifurcating on the second plate. Plates of the 
anal side arranged as in Woodocrlnus. Ventral sac about 
equaling the length of the arms, relatively narrow, but gradu- 
ally widening upward, until near the top it abruptly spreads 
out horizontally to about the greatest width of the calyx ; the 
upper surface is flat, composed of numerous small polygonal 
pieces, and bordered by a dozen or more large, flattened ossi- 
cles, which bear long, heavy spines directed outward all around. 
Surface of calyx smooth. Stem small. 

Horizon and localUlea — Upper Oarboniferous, Upper 
Goal Measures : Kansas Gity. 

Hydreionocrinus pentagonus Miller & Gurlbt. 

Hydreionoerinus pentagonus Miller & Garley, 1890: Jour. Cincinnati Soc. 
Nat. Hl8t., vol. Xll[, p. 17, pi. 11, figB. 6 7. 

Dorsal cup similar to H acanthophorus, but basal concav- 
ity rather deeper and peatagonal in shape. 

Horizon and locality/. — Upper Garboniferous, Upper Goal 
measures : Kansas Gity. 



J 
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Hydreionocrinus mucrospinus (McChesnsy). 

Zeacrintu mucrospinus McChesoey, 1859: Deso. New Pal. Fobs, p. 10. 
Zeacrinua mucrospinus McChesney, 1867 : TraoB. Chicago Aoad. Sol., vol. 

I, p. 7, pi. iv, fig. 7. 
Hydrdonoerinus mucrospinus Wachsmath & SpriDger, 1879 : Proo. Aoad . 

Nat. Sol., Pblla. ( RevlBioo, p. 131). 

The Missonri specimens are known only from loose plates. 
Horizon and localities. — Upper Oarboniferoas, Upper Coal 
Measures : Kansas Oity. 

Cromyocrinus gIobosu3 (Worthkn). 

Agassizoerinus glohosus Wortheo, 1873: Geol. Sur. Illinois, vol. ViP. 557, 

pi. xzi, figs. 1-4. 
Cromyocrinus glohosus Waohsmuth & Springer, 1886: Proo. Aoad. Nat. 

Sol., Phila., p. 248. 

dalyx globose, plates heavy ; infrabasals large. Anal open- 
ing toward the upper end of a short ventral protuberance. 
Otherwise much like Eupachycrinus. 

Horizon and localities. — Lower Oarboniferous, Kaskas- 
kia limestone : Chester ( Illinois ). 

Cromyocrinus buttsi ( Millkr & Ourlvy ). 

UlocHnusbuttsi Miller & Gorley, 1890: Jour. Cincinnati Soo. Nat. Hist, 
vol. XIII, p. 7, pi. i, figs. 5-6. ( Reprint, p. 7 ) . 

Calyx large, somewhat higher than broad ; plates heavy, 
convex, granulose. 

Horizon and localities — Upper Carboniferous, Upper 
Coal Measures: Kansas City. 

Cromyocrinus kansasensis (Millkr & Ourlbt). 

Plate xxiv, flg. 7. 

Uloerinus kansasensis Miller & Gurley, 1890 : Jour. Cinolnnatl Soc. Nat. 
Hist., vol. XIII, p. 8, pi. i, figs. 7-10. ( Reprint, p. 8.) 

Calyx subglobose ; infrabasals large, extending beyond the 
border of the column, forming a low saucer-shaped disk, slightly 
concave centrally, for the reception of the column; basals 
about as high as wide, three of them hexagonal, the two pos- 
terior ones heptagonal, slightly larger; radials not quite so 
large as the basals, the lateral faces very short ; the right pos- 
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terior radial somewhat distorted by the azygoas plate, which 
is large, qaadrangalar, obliqaely set, and with the upper angle 
slightly truncated for the first plate of the ventral sac. Colamn 
circular. 

Horizon and localities. — Upper Oarboniferous, Upper Goal 
Measures : Kansas Oity^ 

Eupachycrinus maniformis ( Yakdell & Shumard ). 

Cyaihocrinua mamformU Yandell & Shumard, 1847: Coot. Gheol. Ken- 
tacky, p. 22, pi. i, fig. 2. 

Po^tfrtotfriniMmam/ormu Sham ard, 1855: Gaol. Sar. MlBBoari, Ann. Bept., 
p. 217. 

Zeaerinua maniformia Hall, 1858 : Qeol. Iowa, vol. I, p. 682, pi. zxv, fig. 8. 

Seytalocrinus maniformis Waohemath & Springer, 1879: Proc. Acad. 
Nat. Sol., Phlla. ( Revision, p. 117). 

Eapaehycrintu maniformis Waohsmath & Springer, 1886 : Proc. Acad. Nat. 
Sol., Phlla., p. 173. 

Oalyx small, globalar, mnch as in 0. globosua in general 
appearance. Arms ten in number, very stoat. 

Horizon and localities.^howeT Oarboniferons, Kaskaskia 
limestone : Chester ( Illinois ). 

Eupachycrinus orbicularis (Hall). 

Scaphiocrinus orhieularis Hall, 1861 : Boston Joar. Nat. Hist., vol. YII, 

p. 311. 
Eupachycrinus orbieularis Wachimath & Springer, 1879 : Proc . Acad. Nat. 

8c1., Phlla. 
Eupachycrinus orbicularis Worthen, 1891 : Geol. Sar. Illinois, vol . VIII, p. 

97, pi. zlv, figs. 2-2a. 

Oalyx globular, greatly depressed; plates smooth. 
Horizon and localities. — Lower Oarboniferoas, Keoknk 
limestone: Keoknk (Iowa); Hamilton (Illinois). 

Eupachycrinus verrucosus ( WHrrK& St. John). 

Plate xxTil, flg. 8. 

HydreionoeHnus verrucosus White A St. John, 1889 : Trans. Chicago Acad . 

Scl., vol. I, p. 117. 
Eupachycrinus verrucosus Meek, 1873: U. S. Geol. Sar. Nebraska, p. 151, 

flgs. 3, 4a-d. 

Calyx large, depressed, hemispherical, withinfrabasal parts 
concave; plates heavy, more or less convex, strongly beveled 
G— 15 
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along the margins, and covered with large, prominent tnber- 
cles. Infhtbasals five, forming a rather small, flattened pentag- 
onal disc, of which abont one-third is hidden by the column. 
Basals large, strongly curved, abont as high as wide. Badials 
twice as wide as high, abont the size of the basals ; articulating 
surface broad, flat. First anal plate quadrangular, about one- 
half the size of the basals upon which it rests ; second anal 
plate not quite so large, and resting upon the first anal piece 
and one of the basals and between the two radials ; it is pen- 
tagonal in shape. Surface ornamented by numerous large 
nodose elevations and microscopic granulations. 

Horizon and localities, — Upper Carboniferous, Upper Coal 
Measures : Kansas Oity. 

Eupachycrinus? harii Mujuer. 

Plate xxTiii, fig. 8. 

EupaehycrinuM harii Miller, 1801 : Geol. Sur. Indiana, 17th Ann. Rep., adv. 
sheets, p. 71, pi. xi, flg. 8. 

Oalyx twice as wide as high, with plates of the dorsal cup 
convex and smooth or granular. Arms 18 in number. 

Horizon and localities. — Upper Oarboniferoqs, Upper Goal 
Measures : Kansas City. 

Eupachycrinus magister Miller & Gubley. 

Plate xzYii, flgB. la-b and 8. 

Eupaehycrinus magiater }£\\\eT & Gurley, 1890: Jour. Cincinnati 8oc. 

Nat. Hist., vol. XIII, p. 4, pi. 1, figs. 1-2. ( Eleprint.) 

Eupachycnnua aphceralis Miller & Gurley, 1800: Jour. Clooinnatl See. 

Nat. Hist., vol. Xiri, p. 5, pi. 1, figs. 3-4. ( Reprint.) 

This form is more closely related to U. verrucosus than to 
any other species, from which it differs chiefly in having more 
intricate sculpturing, and in the smaller and concave infrabasal 
circlet of plates. 

Horizon and localities— TJpper Oarboniferous, Upper 
Goal Measures: Kansas Oity. 
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Phialocrinus harii (Miller & Gurlbt). 

Plate xxix, flg. 1. 

^siocrinuB harii Miller & Gurley, 1890 : Jour. Clocloaatl Soc. Nat. Hist., 

vol. XIII, p. 16, pi. ill, flg. 1. 
Phialocrinus harii Carpenter, 1891 : Ann, and Mag. Nat. Hist., Jaly, 1891, 

p. 96. 

Like P. magnifious, bat arms more Blender and ventral sac 
much Bmaller, 

Horizon and localities — Upper Oarboniferons, Upper Coal 
MeaBareB : Kansas City. 

Phialocrinus stillativus (White). 

Plate zxyiU, flgB. 6a-b. 

Oyaihoerinus atillaiiima White, 1880: Proc. Nat. Mas., vol. I, p. 258, pi. i, 
flgs. 9-10. 

Dorsal cap shallow, basin-sliaped, depressed dorsally for 
the reception of the colamn ; plates rather thin, strongly con- 
vex, often somewhat angular, instead of roanded, and deeply 
depressed at the corners ; radials nearly twice as wide as high, 
the articalar facets facing oatward. Anal plate rather small, 
resting o n the broadly trnncated end of the posterior basal 
and supporting two plates in the second range, which also 
abat against the radials for nearly one-half of their height. 

Horizon and localitiea — Upper Oarboniferons, Upper Goal 
Measares : Kansas Oity. 

While the arrangement of the plates in the dorsal cap is 
precisely the same as in Phialocrinns, with perhaps the excep- 
tion that the second range of anal plates lies partly within the 
dorsal cap, and rests against the radials, this form, along with 
some others, has comparatively thin plates. 

Phialocrinus carbonarius (Meek A Worthbn). 

Foteriocrinua ( Seaphiocrinus f ) carbonarius Meek & Worthen, 1861 : Proc. 

Acad. Nat. 8ci., Phila., p. 140. 
Seaphioerinua earbonariua Meek & Worthen, 1876: Geol. Sar. Illinois, vol. 

y, p. 562, pi. xxiv, figs. 2a-o. 
G'rapAioermtM car6onariua Wachsmuth & Springer, 1879: Proo. Acad. Nat. 

Sci., Phila. (Revision, p. 123.) 
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A very small form. Dorsal cap basin-shaped, two and one- 
half times wider than high, with plates very convex, and mach 
depressed at the comers. 

Horizon and localities, — Upper Oarboniferoas, Tipper 
Goal Measures : Kansas Oity. 

Phialocrinus barydactylus (ep nov ) 

Plate xxYiii, flg. 1. 

Grown like in P. Jiarii^ bat with only a single arm to the 
ray as a rale, and very robust as compared with those of the 
species mentioned. 

Horizon and localities. — Upper Garboniferous, Upper 
Goal Measures : Kansas Gity. 

Phialocrinus magnif icus ( Millbb & Gurlby ). 

Plate xxYlll. flff. 4. 

jEiiocrinua magnificua M^lller & Gorley, 1890: Joar. Cincinnati Sec. Nat. 

Hl6t.,vol. XHI, p. 15, pi. il, figs. 1-5. 
PhialocrinuB magnifieua Carpenter, 1891 : Ann. and Mag. Nat. Hist., July, 

1891, p. 96. 

Galyx rather small, subglobose, smooth, closely related to 
Gerlocrinus. Arms very long, slender, ten in number. Ventral 
sac very long, highly ornamented. 

Horizon and looalitiea, — Upper Garboniferous, Upper Goal 
Measures : Kansas Gity. 

Phialocrinus basiliscus ( Millkr & Gublbt ). 

^siocrinua baBiliaeua MiUer A Gurley, 1890: Jour. Cincinnati 8oc. Nat. 
Hist., vol. XIII, p. 53, pi. ix, flgB. 4-6. 

Very closely related to P. magnificua, but with a greater 
number of arms. 

Horizon and localities. — Upper Garboniferous, Upper Goal 
Measures : Kansas Gity. 

Ceriocrinus hemisphericus (Shumard). 

Plate xx?lll, flge. 2 and 5 

Poierioertniia hemisphericus Bhumard, 1865: Trans. St. LoalB Aoad. Sol., 
vol. I, p. 221. ( Not P. hemisphericus Miller, 1856.) 

Scaphioerinus hemisphericus Meek & Worthen, 1875: Geol. Sur. Illinoii, 
vol. V, p. 561, pi. Miv, fig. 1. 
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Seaphioerinua ? hemiaphericua Meek, 1872: U. S Oeol. Sur. Nebraka, p. 

147, pi. V, fig. 1. 
CeriocrinuB hemiapherieus Wachsmnth & Springer, 1886 : Proc. Acad. Nat. 

ScIm Phlla., p. 264. 
Delocrinua hamiapharieua Miller & Qarley, 1890: Jour. Cioclanati Soc. 

Nat. Hist., vol. XIII, p. — , pi. ii, figB. 8-9. ( Reprint, p. 12.) 
Deloerinua miaaourienaia iiWler & Garley, 1890: Joar. Gioeinnatl Soc. Nat. 

HiBt., vol. XIII, p. 9, pi. 11, figs. 11-13. ( Reprint.) 

Oalyx small, smooth, basin-shaped ; and differing from an 
Enpachycrinns in having bat a single azygons plate. 

Horizon and locality. -^Upper Oarboniferons, Upper Coal 
Measures : Lexington, Oolambia (Boone Ooanty), Kansas 
City. 

Agassizocrinus dactyliformis TRoosr. 

Agaaaizocrinua daetyUformia Troost, 1850: Proc. Am. Ass. Ad. Sci., p. 60. 
Agtuaizocriniia daetyUformia Shamard, 1853: Marcy's Rep. Red. River of 

Louisiana, p. 199. 
Agaaaizocrinua daetyUformia Hall, 1858 : Geol. Iowa, vol. I, p. 685, fig. 113. 

Calyx oboonical, with carved sides. Infrabasals large, 
heavy, firmly united. Basals large; radials small, wider than 
high. Posterior side as in Cromyocrinus in the arrangement 
of the plates. 

Horizon and localities. — Lower Carboniferous, Kaskaskia 
limestone : Chester ( Illinois ). 

Edriocrinus pocilllformis Hall. 

Plate xxz. flff. 7. 

Edriocrinua pocUUformia Hall, 1859: Pal. N. Y., vol. Ill, p. 121, pi. v, 

figs. 8-12. 
Edriocrinua pociUi/ormia Meek & Worthen, 1868: G^l. Sur. Illinois, vol, 

III, p. 370, pi. vii, figs. 5a-b. 

Dorsal cup obconical; base slightly wider than high, 
rounded below and a little oblique, faintly scalloped above. 
Kadials slightly longer than the base, longer than wide. Anal 
plate somewhat narrower than the radials. Surface smooth. 

Horizon and localities. — Upper Silurian, Lower Helderberg ! 
limestone: Bailey's Landing ( Perry county). 
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Calceocrinus ventricosus (Hall). 

Cheiroerinus ventricoaua Ball, 1860: 13th Reg. Rep. New York State Cab. 

Nat. Hist., p. 123. 
CkeirocrinuB dactylua Hall, 1860: 13th Reg. Rep. New York State Gab. 

Nat. Hl8t., p. 123. 
Cheiroerinus nodosua Hall, 1860 : 13th Reg. Rep. New York State Gab. Nat. 

Hist., p. 123. 
Caleeocrinus dactylua Shamard, 1866: Trans. St. LouU Acad. Sol., vol. II, 

p. 358. 
Calceocrinus ventricosus Shumard, 1866: Trans. St. Louis Acad. 'Sol., YOl. 

II, p. 359. 
Cheirocrmus wachsmuthi Meek & WoTtben, 1869: Proc. Acad. Nat. Sci., 

Phila., p.74. 

Oalyx small, compressed, slightly longer than wide, a little 
concave in the middle of the dorsal side. Base somewhat 
trigonal, twice as wide as high. Eadials foar in nnmber, very 
irregular, the two longer ones occnpying abont three-foarths 
of the anterior side of the calyx and supporting two small 
brachials ; the two smaller radials are also qnite irregular. 
Arms composed of simple joints. 

Horizon and loealities. — Lower Oarboniferous, Lower Bur- 
lington limestone: Louisiana. 

Calceocrinus tunicatus (Hall). 

Plate xzx.^flff. 4. 

Cheiroerinus tunicaius Hall, 1860: 13th Beg. Rep. New York State Cab. 

Nat. Hist., p. 124. 
Calceocrinus tunicatus Shumard, 1866: Trans. St. Loais Acad. 6ci. , vol. 

II, p. 359. 
Caleeocrinus robustus Worthen, lb9l: Geol. Sur. IlliooiB, Yol. VIII, p. 92, 

pi. xll, fig. 7. 
Calceocrinus tunicaius Worthen, 1891 : Geol. Sur. Illinois, vol. VIII, p. 93, 

pi. zll, fig. 6. 

Closely related to C. ventricosus^ but much larger and 
heavier. 

Horizon and localities.— Jjow^t Carboniferous, Keokuk 
limestone : Keokuk ( Iowa ). 
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Ichthyocrinus burlingtonensis Hall. 
IMhyoerinua burlmgUmmna Hall, 1858 : Geology Iowa, vol. I, p. 557. 

Grown pyriform, with small basin-shaped dorsal cnp. In- 
frabasals radimentary ; basals five, very small ; first, second and 
third orders of brachials similar and rapidly widening upwards. 
Arms closely pressed together, infolded at the ends. 

Horizon and loealities. — Lower Oarboniferons, Barlington 
limestone : Louisiana. 

Taxocrinus thiemi ( Hall). 

Plate zxx, flg. 6. 

FarbuioerinuB thiemi Hall, 1861: BoBtOQ Jour. Nat. Hist, vol. VII, p. 
817. 

Much smaller than T. giddingei. 

Horizon and locality. — Lower Oarboniferons, Lower Bur- 
lington limestone : Hannibal. 

Taxocrinus giddingei (Hall). 

Forbesioennua giddingei Hall, 1858: Geology Iowa, vol. I, p. 633, pl.xvii, 

flgB. 2, 4. 
Taxoenntis giddingei Wachsmuth A Springer, 1879: E^c. Acad. Nat. Sol., 

Pbila. (ReviBiOD, p. 48.) 
Forbeaiocrinua eUganiulus Miller, 1891: Geol. Sur. MlBSoarl, Bal. 4, p. 

40, pi. ▼, figB. 14>16. 

Grown rather short and stout. Infrabasals very small, 
almost covered by the stem. Basals five, four of which are 
about equal in size, with sharp, superior angles, the fifth larger 
and truncated on the upper side. Badials rather large. Brach- 
ials of the first order, usually three in number, sometimes four, 
rectangular ; biftircations usually three in number ; arm plates 
small, quadrangular. Interradial plates variable in number; 
resting on the truncated upper angle of the posterior is a 
vertical row of eight or more quadrangular plates, united to 
the rays by smaller pieces, which are rarely observable. 

Horizon and localities. — Lower Oarboniferons, Keokuk 
limestone : Boonville. 
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Taxocrlnus shumardianus (Hall). 

Forbeaiocrinua ahumardianua Hall, 1858: Geology Iowa, Yol. I, p. 671, pi. 

zyii,fig. 1. 
Taxoerinus ahumardianua Wachsmath & Springer, 1879: Proc Aoad. Nat. 

Sol.,Phila. (Revision, p. 49.) 

This species differs from T. giddingei iu being stonier, and 
in havilig relatively mnch shorter arms. 

Horizon and localities — Lower Carboniferons, Saint Lonis 
limestone : Saint Lonis. 

Forbesiocrinus agassizi Hall. 

Plate XXX, flg. 8. 

Fcrbesioermua agaaaizi Hall, 1868: Geology Iowa, vol. I, p. 631. 
ForbesiocrinitB agaatizi Hall, 1860: Geology Iowa, vol. I, SSapp., p. 65. 
Forbeaiocrintu agaaaizi, YtLT. giganieua Meek A Worthen, 1868: Geol. Sar. 
IlUnolB, vol. Ill, p. 495, pi. zvili, fig. 3. 

Calyx large, composed of large, convex, smooth plates. 
Arms long, slender, infolded at the ends for a considerable 
distance. Interradials namerous. Anal interradials scarcely 
different from the others. 

Horizon and localities — Lower Oarboniferoas, Barlington 
limestone: Bnrlington (Iowa). 

Forbesiocrinus wortheni Hall. 

Forbenocrinua woriAmi Hall, 1858 : Geology Iowa, vol. I, p. 632, pi. zvii, 
fig. 5. 

Somewhat smaller than jP. agassizij and with the interradial 
areas more depressed. 

Horizon and localitiea. — Lower Oarboniferoas, Keoknk 
limestone : Keoknk ( Iowa ), Bonaparte ( Iowa ). 

Onychocrinus monroensis (Mbsk & Worthbn). 

Plate xzx. flff. 2. 

Forbenocrintia \monroenaia "hieek & WoTtheHi 1861: Proc. Aoad. Nat. 8ci.» 

Phila. p. 130. 
Onychocrinua monroentia Meek & Worthen, 1866: Geol. Sar. Illinois, vol. 

II, p. 244, pi. XVII, flg. 7. 

Grown rather below medinmsize, prominently divided into 
five rays. Infrabasals scarcely visible beyond the margin of 
the column. Basals five, the posterior trnncated on the upper 
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angle, for the sapport of the anal row of plates, mnch as in 
Taxocrinue. Badials large ; rays becoming free at the second 
brachial. Arms shorf, stoat, branching several times. Inter- 
radials few — the lower one large and resting on the upper 
sloping sides of the radials, with two pieces in the second 
range; column stent, tapering gradaally downward, composed 
of very thin ossicles. 

Horizon and localities — Lower Oarboniferons, Saint Lonis 
limestone : Saint Lonis. 

Spurious and Doubtful Species. 

Olyptocriniu fimbrtaiua Shumard, 1855 : Geol Sur. MiBnonri, Ann. Rep., p. 

194, pi. A, figs. lOa-b. Oir&rdeaa limeBtone (Trenton), Cape Girar- 
deau county. Not a Olyptooriuus. 
Platyerinut paUagonus Miller, 1891 : Oeol. Sur. MisBOurl, Bui. 4, p. 16, pi. 

ii, fig. 1. Keokuk limestone. Boon ville. 
Platycrinua blairi Miller, 1891 : Geol Sur. Missouri, Bui. 4, p. 21, pi. ii, 

figs. 13-14. Burlington limf stone, Scdalia. 
Plafycnnua boHcola Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 22, pi. iii, 

figs. 1-2. Burlington limestone, Sedalia. 
PUUycrinu»e(meinnua Miner, 1891: Geol. Sur. Missouri, Bui. 4, p. 18, pi* 

Ii, figs. 5-6. Burlington limestone, Sedalia. 
PlaiycrinuB ehouieauenna Miller, 1891 : Geol. Sur Indiana, 18th Ann. Rep., 

adv. sheets, p. 14, pi. ii, figs. 14-15. Kinderhook limestone, Sedalia. 
PUayerinu9oolldti Miller, 1892: Geol. Sur. Indiana, 18th Ann. Rep., ady. 

sheets, p. 14, pi. ii, fig. 16-17. Kinderhook limestone, Sedalia. 
BarycrvnmboonvUUnnaVLKlXer, 1891: Geol. Sur. Missouri, Bui. 4, p. 24' 

pi. iii, fig. 5. Keokuk limestone, Boonville. 
Miuourierinua admomtu9 Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 31, pi. 

iv, figs. 11-12. Burlington limestone, Sedalia. 
PotenocHnuaf ruffoaus Rhumard, 1858: Trans. St. Louis Acad. Sol., 

▼ol. I, p. 223. Coal Measures, Putnam county. Cannot be recog- 
nized . 
SeaphioerinuB bwmvUlenms Miller, 1891 : Geol. Sur. Missouri, Bui. 4, p. 37, 

pi. y, figs. 1-2. Keokuk limestone, BoonylUe. 
Seaphioerinu9wn$trielmyL\\\eT^ 1891: Geol. Sur. Missouri, Bui. No. 4, p. 

38, pi. y, ii$ti. 3-4. Keokuk limestone, Boonyllle. 
ActinocrinuaudalitMU }A\\\tt,\Hn\ Geol. Sur. Indiana, 18th Ann. Rep 

ady. shecU, p. 16, pi. ill, f^g, 1-3. Burlington limestone, Sedalia. 



CHAPTER IX. 

CRUSTACEANS. 

Lichas boltoni (Bigsby). 

Faradoxidea boltoni Bigsby, 1825: Jour. Aoad. Nat, Sci.,Phila., vol. IV, 

p. 362. 
Paradwcidea boUoni Green, 1832: Monog. Trilobitee North America, p. 

GO, pi. I, fig. 6. 
Paradoxidea boUoni Harlan, 1834: Trans. Geol. Soc. Pennsylyania, vol. 

I, p. 103. 
PUd^fuUua boUoni Conrad, 1838: Ann. Rep. Palse. New York, p. 118. 
AeHnurus boltoni Gastleman, 1843: Syst. Sil. de PAmerique Sept., p. 21, 

t. V, fig. 3. 
lAchaa boUoni Hall, 1852: PalsB. New York, vol. II, p. 311, pi. Izz, figB. 

la-1. 
lAchaa boUoni Meek & Worthen, 1875 : Geol. Sar. Illinois, vol. VI, p. 503, 

p], zzv, fig. 6. 

Pygidiam oval, wider than long, deeply serrate behind. 
Median lobe narrow, farrows deep ; lateral lobes broad, flat. 
Surface thickly covered with grannies. 

Horizon and localities. — Upper Bilarian, Niagara f lime- 
stone : Grafton ( Illinois ) ; also, Pike county f 

Illaenus graftonensis Msbr & Worthen. 

Illcenus {BumcLstuB) grafUmenaia Meek & Worthen, 1869: Proo. Acad. Nat. 

Set., Phila.,p. 54. 
nicmua (Bumaatua) graftonenaia Meek & Worthen, 1875 : Qeol, Sar. Illinois, 
vol. VI, p. 508, pi. XXV, fig. 4. 

Oephalic shield like in J. insignis, but much broader, 
elliptic ; eyes small. 

Horizon and localitiea. — Upper Silurian, Niagara? lime- 
stone: Grafton (Illinois). 
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illaenus insignis? Hall. 

Plate xxxii, flgs. la-b. 

lUcenm insignia Hall, 1864: Advance sheetB New York State Cab. Nat. 

HUt., 20th Kept., p. 27. 
lUamua insignia Hall, 1868 : New York State Cab. Nat; Hist., 20th Bept. 

p. 331, pi. zzii, figs. 13-14. 
lUoenua insignia iieek^ 1873: Geol. Snr. Ohio, False., YOl. I, p. 188, pi. xv, 

figs. 6a-c. 
lUcsnus insignis Whitfield, 1882: Geol. Sar. Wlsoonslo, yol. IV, p. 306, 

pi. zzi,figB. 6-10. 
Jllomus insignis Foerste, 1886: Geol. and Nat. Hist. Sur. Minnesota, 16th 

Ann. Bept., p. 481. 

Large, elliptioal. Cephalio shield moderately conyex, 
widest behind the middle ; posterior margin nearly straight ; 
marginal border narrow. Glabella rather strongly convex; 
dorsal sinases well defined. Faoial sntares extending forward 
from each eye with a distinct ontward cnrve. Movable cheeks 
sloping off rapidly on each side. Eyes large. Pygidinm con- 
siderably larger than head-piece. Surface smooth. 

Horizon and localities, — Upper Silurian, Niagara f lime- 
stone : Pike and St. Louis counties. 

Acidaspis hamata? (Conrad). 

JHsoranurus hamata Conrad, 1841 : 6th Ann. Rep. N. Y. Geol. Sur., p. 48, 

pi. l.fig. 1. 
Discranurus hamaia Hall, 1862: 15th Rep. N. Y. State Cab. Nat. Hist., 

pi. ii, fig. 1. 
Acidaspis hamaia Hall, 1859: Pal. New York, vol. Ill, p. 371, pi. Izziz, 

figs. 15-19. 
Acidaspis hamaia Meek & Worthen, 1868: Geol. Sar. Illinois, vol. Ill, p. 

290, pi. Yii, fig. 17. 

Only fragmentary remains supposed to be closely related to, 
if not identical with Conrad's species are known from Missouri. 

Horizon and localitiea, — Upper Silurian limestone : Bailey's 
Landing ( Perry county ). 
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Cyphaspis girardeauensis Shumabd. 

Plate xziy, tiff. 2. 

Cypha9pi» ffirardeaueruis Shamard, 1855: Qeol. 8ur. MUsourl, Ann. Rep. 
p. 197, pi. B, figs, lla-b. 

Ovate, depressed. Oephalic shield semicircalar, formiogf 
more than one-third the length of the body, very moderately 
convex ; exterior border raised, narrow, prolonged posteriorly 
into slender curved spines, which extend back to the seventh 
thoracic segment ; within the border is a narrow well-defined 
groove, and between this and the farrow which passes round 
in front of the glabella is a slightly raised sarface. Glabella 
snbovate, roanded in front, truncated behind, and occupying 
rather more than two-thirds the length of the head ; greatest 
width a little in advance of the middle ; surface moderately 
convex and but little elevated above the cheeks ; at the base 
on either side is a small ovate tube, about half the length of * 
the glabella, and entirely separated from it by a narrow, deeply 
impressed groove ; longitudinal furrows narrow, profound, 
uniting in front of the glabelU ; occipital furrow straight, nar- 
row, deep; occipital annulation about as high as the glabella, 
wide in the middle, narrowing toward the extremities, with a 
small central tubercle. Cheeks depressed, convex ; eyes small, 
nearly circular, situated close to the glabella and opposite to 
the anterior half of its lateral lobes. Thorax with ten seg- 
ments, with strongly marked longitudinal furrows ; median 
lobes wider than the lateral lobes, slightly flattened in the mid- 
dle, rings slightly arched toward the front, separated by strong 
furrows ; seventh segment provided with a long slender spine 
extending backward beyond the posterior margin of the pygi- 
dinm. Tail piece semicircular, twice as wide as long ; border 
narrow; axial lobe with about seven segments. Surface glab- 
rate. 

Horizon and localities — Upper Silurian, Girardeau lime- 
stone : Gape Girardeau. 



:• 
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Encrinurus deltoideus Shumard. 

Encrinurtu deltoideua Shnmni^^ ISK : Oeol. Snr. Missouri, Ann. Rept., 

p. 198, pi. B, fig. 10. 
Enerinurua I OrypUmynu$'] deUoideua Vogdes, 1879: Mon. Gtonera Zetlias, 

etc., p. 21. 
Encrinurus deUoideus Foerste, 1887: Bal. Dennison Univ., vol. II, p. 103. 

Tail piece triangalari moderately convex, broadly curved 
Id front, rather sharply roanded behind. Median lobe sepa- 
rated from the lateral lobes by deep farrows ; segments rather 
narrow, about twenty -four in number, all but the first five 
somewhat blended above; lateral lobes considerably wider 
than the middle one ; annulations eight, rather narrow at the 
origin, but widening rapidly outward, and carving backward 
and downward; surface apparently smooth, though covered 
with microscopic granules. 

Horizon and localities. — Upper Silurian, Girardeau lime- 
stone : Gape Girardeau. 

Dalmanites tridentifera (Shumard). 

Plate xxxii, flffl. 8a-b. 

Dalmania tridentifera Shamard, 1856: Oeol. Sur. Missoari, Ann. Rep., 

p. 199, pi. B, figs. 8a-o. 
Dalmanitea tridentifera Meek & Worthen, 1868: Oeol. Sar. Illinois, vol. 
Ill, p. 391, pi. vii, fig. 16. 

Cephalic shield rather low ; border rather wide, elevated 
a little, with a broad shallow furrow running parallel to it 
nearly the entire length; front extended into a conspicuous 
three-pronged process, the ends of which are turned upward 
slightly. Glabella moderately arched ; frontal lobe wider than 
long, oval, or subrhomboid ; dorsal sinus rather deep. Eyes 
very large. Innate. Pygidium moderately convex, produced 
behind into a short spinous process; median lobe made up of 
about four annulations ; the lateral portions of about ten. 

Horizon and localitiea. — Upper Silurian, Delthyris shaly 
limestone : BaUey Landing ( Perry county), Birmingham ( Gape 
Girardeau county). 
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Acidaspis halli Shumabd. 

Plate xxxii, fig. 4. 

Acidaspis halli Shamard, 1856: Geol. Sur. Bilssoarl, Ann. Bep.« p. 200 ^ 
pi. B, figs. 7a, b, 0. 

Small ; glabella moderately convex, somewhat wider than 
long ; frontal border somewhat elevated, with the posterior 
limiting farrow rather deep, and ornamented by a row of large 
grannies ; dorsal sinnses deep ; median portion raised somewhat 
above the lateral lobes, with a broad frontal lobe which occn- 
pies abont one-foarth the entire length ; occipital sinus well 
defined, thoa^h rather shallow. Fixed cheeks narrow. Mov- 
able cheeks of medium size, with well-marked border, pro- 
duced behind into a rather long, somewhat curved spine ; margin 
with about 14 short, spinous processes, those in front quite 
short, those behind five or six times as long as the anterior 
ones. Thoracic segments with the axial portion considerably 
narrower than the lateral lobes, which are produced into long 
stout spines. Pygidium small, with the median portion made 
up of two annulations ; lateral lobes rather flattened, with a 
single distinct ridge, which broadens toward the margin of the 
last piece and extends into a long curved spine on each side. 

Horizon and localities. — Lower Silurian, Gape Girardeau 
limestone : Gape Girardeau. 

Calymene senaria Conrad. 

Calymene senaria Conrad, 1841 : Ann. Bept. Q-eol. New York, p. 44. 
Calymene senaria Hall, 1847: PalsB. New York, vol. I, p. 238, pi. Ixiv, 

figs. 2a-Q. 
Calymene senaria Meek, 1875: Gtool. Sur. Ohio, False, vol. I, p. 173, pi. ziv, 

figs. 14a-f. 

Subovate, length about one and one-half times the breadth, 
height rather more than one-third the breadth. 

Gephalic shield as seen in a direct view from above sub- 
semi-circular, approaching sublunate, the anterior outline being 
more or less nearly regularly rounded, and the posterior broadly 
sinuous, with the posterior lateral extremities bluntly sub-an- 
gular, or abruptly rounded. Glabella more prominent than the 
cheeks or eyes, about as wide behind as its length, including 
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the neck Begment, very strongly defined from the cheeks and 
the front margin (which latter is very prominent, and strongly 
recarved and arched upward in the middle) by profound far- 
rows ; lateral lobes, particularly the two posterior pairs, dis- 
tinctly defined by deep lateral furrows that curve a little back- 
ward, the posterior pair being transversally or obliquely a 
little oval and about three times as large as those of the next 
pair, which are as much larger than the third pair, all being 
nearly round ; neck furrow well defined, neck segment about 
of the same size as the first thoracic segment, often slightly 
thickened at each end, arched a little forward, and nearly or 
quite as high as the most prominent part of the glabella in 
front. Eyes rather prominent, small, nearly surrounded, ex- 
cepting on the inner side, by a shallow concavity, and situated 
opposite the furrows between the anterior and middle lateral 
lobes of the glabella ; visual surfaces very small, about twice 
as long as high, a little arcuate and directed nearly laterally ; 
palpebral lobes small, rather prominent, and capping as it were 
the visual surfaces. Movable cheeks, with thick, rounded lat- 
eral margins, defined by a distinct rounded marginal furrow, 
continuous with that separating the anterior end of the gla- 
bella from the prominent arched middle of the anterior margin. 
Fixed cheeks provided with a very deep, broad furrow along 
their posterior margins. Facial sutures directed forward ante- 
riorly, so as to intersect the margins somewhat nearer together 
than the breadth across between the eyes ; posteriorly, some- 
times slightly furrowed and directed at first a little obliquely 
backward and outward from the eyes for less than half their 
length, then curving somewhat abruptly, and extending more 
obliquely backward nearly straight to, or very slightly in front 
of the posterior angles of the cheeks ; rostral shield strongly 
arched, about twice and a half as long, measuring directly 
across from its lateral extremities, as the height from its upper 
to the lower margin at the middle. Labrum or hypostome 
longitudinally oblong with sinuous lateral margins ; anterior 
end a little wider than any other part, with a convex outline, an- 
terior margin prominent, rather deeply notched in the middle, 
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with a projecting point on each side of the notch. Internal 
surface concave ; external convex and smooth. 

Thorax about twice the len^h of the middle of the cephalic 
shield, narrowing backward, and very strongly trilobate ; me- 
sial lobe as wide as the lateral, and distinctly more convex, 
roanded or somewhat depressed on top and having its thirteen 
segments usually a little thickened at their ends, but without 
nodes. Lateral lobes separated from the middle one by distinct 
ftirrows somewhat flattened on the inner third, and rounding 
off more or less strongly to the lateral margins ; plurse extend- 
ing straight outward for about one fourth to one-third of their 
length, and then slightly deflected and curved backward to 
their outer ends, which are rounded, compressed, somewhat 
expanded, and provided with a thickened marginal ridge (not 
seen externally), while the anterior face of their outer valves 
are strongly flattened or beveled for sliding upon each other 
in rolling up ; each with its longitudinal furrow well defined, 
and placed so as to divide off, as it were, its anterior third, 
though this is not seen more than half way out from their inner 
ends, when the thorax is folded together. 

Pygidium one-half to two-thirds the length of the middle 
of the cephalic shield, wider than long, with a more or less 
nearly sub-trigonal outline, the anterior margin, however, gen- 
erally being so rounded as to impart a nearly transversely sub- 
oval form to the general outline ; mesial lobe well defined, 
depressed, convex, and extending very nearly to the posterior 
margin, showing five or six segments, the last two being ver^ 
faintly defined, while behind these there is space enough for 
two or three more. Lateral lobes sloping or curving off more 
or less rapidly, each with about five segments, only the ante- 
rior one of which has a furrow like that of each of the pleurae. 
Entire surface finely and evenly granular. (Meek.) 

Horizon and localities —Lower Silurian, Trenton lime- 
stone: St. Louis county, Gape Girardeau. 
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Calymene rugosa Shumard. 

Calymene ru^o«a Sham ard, 1855: Geol. Sar. Missouri, Ann.Bep.,p. 
'200, pi. B, fig. 14. 

Pygidiam aboat two-thirds as long as wide ; posterior mar- 
gins nearly straight, sharply roanded in the vicinity of the 
median lobe. Axial lobe not quite one-third the lobal width of 
the pygidinm, composed of eight segments separated by sharp, 
rather deep grooves. The lateral lobes have aboat five seg- 
ments, each one having a shallow median furrow which divides 
it into two nearly equal parts. 

Horizon and localitiea. — Upper Cambrian ? limestone : Bir- 
mingham ( Gape Girardeau ). 

Ptychoparia conica? (Buxingb). 
Baihyurua eonicus BllliDgs, 1859: Can. Qeol., vol. IV, p. 336. 

Horizon and localities. — Cambrian, Magnesian limestone : 
Hazelton ( Texas county ). 

Proetus missouriensls Shumard. 

Froettu missouriensia Sbamard, 1856: Oeol. Sar. Miasoari, Ann. Bep., p. 

196, pi. B, figs. 13a-b. 
ProeiuB auriculatua Hall, 1861 : Deso. New Species Foss., p. 79. 
Proeiua aurieulaiua Hail. 1862: New York State Cab. Nat. Hist., 15th 

Bep., p. 107. 
Phillipaia ahumardi Herrlck, 1887 : Bui. DennisoQ Univ , vol. II, p. 58, pi. 

vli, tig. 14. 
Produa misaouricnaia Vogdes, 1887: Ann. New York Acad. Sci., vol. IV, 

p. 75, pi. Hi, flg. 1. 
Proetua miaaourienaia Hall, 1888: Pal. New York, vol. VII, p. 133. pi. 

xxiil, fig. 32. 

Much larger than P. awallovL Glabella large, ovoid, 
broadly rounded, and a little flattened in front, slightly broader 
behind than before ; the posterior pair of furrows is more 
strongly marked than the two other pairs. Pygidium semi-cir- 
cular, somewhat flattened, with a broad marginal area. Axial 
lobe occupying about one-third the breadth of the entire tail- 
piece ; segments, 10 in number, with strongly defined furrows 
separating them. Entire surface covered with small granules, 
which are larger on the glabella than elsewhere. 
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Horizon and localities. — Lower Oarboniferoas, Loaisiana 
(Lithographic) limestone: Hanuibal, Loaisiana, Ghoateaa 
Springs ( Cooper county ). 

Proetus swallovi Shumard. 

Proeiua awallovi Shamard, 1855 : Geol. Sur. Missouri, A.qq. Rept., p. 196, pi. 

B, figs. 12a-b. 
Proetus ( Phillipaia ) swallovi Herrlck, 1887 : Bal. Dennison Univ., vol. 11, p. 

58. 

Cephalic shield semicircular, arched ; exterior border rather 
narrow, slightly elevated and marked by four or five filiform 
lines ; marginal sinus narrow, shallow and rather poorly defioed ; 
posterior border of the cheeks rather wide and limited inter- 
nally by a shallow yet distinct farrow. Glabella tumid, con- 
siderably elevated above the plane of the cheeks, and occupy- 
ing about four-fifths the entire length of the head; it is rather 
more than half as wide as long, regularly rounded in front, 
with sides in front of the eyes convex; divided into four parts 
or lobes by three rather shallow grooves on each side ; occipi- 
tal segment convex, slightly wider than the base of the glabella, 
and about as high; occipital furrow slightly curved toward the 
front, narrow, rather deeply impressed, widest at the ends. 
Facial suture slightly impressed. Cheeks elevated in the mid- 
dle, sloping rapidly downward toward the borders. Eyes 
reniform, moderately well developed, not quite as high as the 
glabella ; visual surface minutely reticulated. Thoracic seg- 
ments nine in number ; axial lobe much elevated, wider than 
the lateral lobes, annulations wide, flattened in the direction of 
the axis, and separated from one another by narrow but well- 
defined grooves. Pygidium about as long as wide and equal 
in length to the head, broadly rounded behind, moderately con- 
vex, with a rather wide border ; median lobe as wide as the 
lateral, moderately elevated, composed of seven flattened seg- 
ments, which are separated by straight though very slightly 
impressed sutures. Surface minutely punctate. ( Shumard.) 

Horizon and localities. — Lower Carboniferous, Louisiana 
( Lithographic ) limestone : Chouteau Springs ( Cooper county ). 
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Phillipsia sedaliensis ( Vogdbs). 

Qrijlthideaf aedaliensia VogdoB, 18S8 : TraQB. N. Y. Acad. Sci., vol. 

VII, p. 249. 
FhcBihonides aedaliemis Herrick, 1889 : Bal. DeoniBon Univ., vol. Ill, p. 57. 

Olosely related to P. tuberculataj bat has twelve iustead of 
seventeen segments in the pygidiam, and also has aboat twice 
as many ornamental tubercles. 

Horizon and looalUies — Lower Carboniferous, Ohonteaa 
limestone : Sedalia. 

Phillipsia sampsoni Voodbs. 

PhUlipna aampsoni Vogdes, 1SS8: Trans. N. Y. Acad. Sci., vol. Vil, p. 
248, 2 fIgB. 

Olosely resembling P. meramecensia^ but with only aboat 
half as many segments in the pygidium. 

Horizon and localities. — Lower Oarboniferoas, Ghoateaa 
limestone : Sedalia. 

Phillipsia tuberculata HIbek & Worthbn. 

Plate xxxii, fl^. 6. 

PhUlipna tuberculata Meek & Worthen, 1870: Proc. Acad. Nat. Sci., Phila., 
p. 52. 

Horizon and localities — Lower Oarboniferoas, Barlington 
limestone : Sedalia. 

Phillipsia missouriensls Shumard. 

Phillipsia mi$»ourienfiis Shumard, 1858: Trans. St. Louis Acad. Sci., vol. 

I, p. 225. 
PhilUpaia mtuouriensU derrick, 1887 : Bill. Dennison Univ., vol. II, p. 59. 
Phillipsia mitsouri^nsis Vogdes, 1887 : Ann. New York Acad. Sci., vol. IV, 

p. 86, pi. ill, llgs. 1,2,14, 16. 

Horizon and localities. — Upper Carboniferous, Goal Meas- 
ures : Lexington. 

Phillipsia meramecansis Shumard. 

Phillipsia merameeansis Shnmard, 1855: Geol. Sur. Missouri, Ann. Kep., 

p. 199, pi. B, tig. 9. 
Phillipsia meramecansis Herrick, 1887: Bui. Dennison Univ., vol. II, 

p. 59. 
Phillipsia meramecansis Vogdes, 1887: Ann. New York Acad. Sci., vol. 

IV, p. 86, pi. Hi, fig. 15. 



236 OBUSTAOEANS. 

PhilUpna meramecamia Herrlck, 1889 : Bui. Dennlson Univ. , vol. Ill, p. 

28, pi. xi, fig. 3. 
Phillipna meramecanns Herrick, 18S9: Bui. Dennlson Univ., vol. IV, p. 

54, pi. 1, fig. 6. 

Pygidiam semi-elliptic, slightly wider than long, very con- 
vex ; marginal fliattening rather narrow. Median lobe some- 
what narrower than, and elevated above, the lateral lobes ; an- 
terior end considerably carved, posterior obtusely pointed; 
segments thirteen in number, qaite convex centrally, becoming 
flattened on the sides; the separating farrows rather deep. 
Lateral lobes strongly carved downward. Sarface strongly 
granalose. 

Horizon and localities — Lower Oarboniferoas, Keokuk 
limestone : Saint Louis, Fenton ( Saint Louis county). 

Phillipsia portlockii Mbkk & Wortbkn. 

Plate xzxii, flg. 7. 
Phillipaia portlockii Meek & Worthen, 1865 : Proc. Acad. Nat. Sci., Phlla. , 

p 268. 
PhUlipgia (OH-ffUhides) portlockii MAPk & Worthen, 1873: Oeol. Sur. 1111- 

nolB, vol. V, p. 525, pi. xix, figs. 6a-c. 

Entire outline sub-ovate. Cephalic shield sub-semicircular, 
nearly twice aa wide as long, moderately convex, rounded in 
front and straight behind, with posterior lateral angle terminat- 
ing in short-pointed, spine-like appendage extending back to 
thoracic segment. Glabella ovate, tumid, contracted and de- 
pressed behind, widest and most convex or ventricose ante- 
riorly, where it is about one-third narrower than its length from 
the neck segment to its rounded front, which is not margined 
by a protecting rim ; very distinct from the cheeks in conse- 
quence of its greater convexity ; posterior lateral lobes small, 
much depressed, and insolated by the oblique lateral furrows 
in the front, being so directed as to intersect the neck furrow ; 
immediately in front of these there are on each side faint 
traces of a small, very obscurely defined lateral lobe ; anterior 
lobe ovate, ventricose, and comprising more than one-tenth of 
the whole ; neck farrow deep and broad ; its continuation 
across the posterior side of the cheek distinct, straight, and 
terminating at the lateral furrows of the cheeks ; neck seg- 
ment prominent, twice the size of the thoracic segments, and 
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eqaaling the greatest transverse diameter of the glabella in 
front, bat more depressed. Eyes in the form of somewhat 
oval, ventricose tubercles, considerably lower than the glabella, 
from which they are separated by rather wide, distinct depres- 
sions, placed about one-half their length in advance of the 
posterior margin of the cheeks, and without visible facets; 
palpebral lobes depressed, not covering the eyes, but merely 
connecting with their inner sides, so as to leave the visual 
area forming an almost insolated tubercle. Oheeks sloping 
from the eyes into a broad deep marginal sulcus, which is not 
continued around the front of the glabella. Facial sutnres 
cutting the anterior margin nearly on a line with the eyes, but 
curving so as to leave a small semi-circular wing on each ante- 
rior lateral margin of the glabella ; behind they intersect the 
posterior margin of the cheeks about midway between the 
lateral angles and the neck segment, but nearer the latter. 

Thorax nearly as long as the glabella, exclusive of the 
neck segment, distinctly trilobate ; axial lobe slightly wider than 
the lateral lobes, rounded and rather prominent ; its segments 
narrow and straight, or not arched forward. Lateral lobes 
more depressed, somewhat flattened on the inner side, round- 
ing down to the lateral margins; segments duplicated by a 
nearly mesial furrow extending from their inner ends out to 
or a little beyond the undefined knee, beyond which they are 
obliquely flattened for folding together and rounded at their 
extremities. Pygidium a little more than one-fourth wider than 
long, rather distinctly convex, rounded behind and more or 
less straight in front, with anterior lateral angles obliquely 
truncated and a little rounded. Mesial lobe very prominent 
and well defined, rounded above, and a little flattened or fur- 
rowed on the sides ; as wide anteriorly as the lateral lobes ; 
tapering and declining somewhat posteriorly to an abrupt 
obtuse, prominent termination; about half its own greatest 
anterior breadth within the flattened margin ; segments four- 
teen or fifteen, distinctly defined, smaller than those of the tho- 
rax. Lateral lobes depressed below the mesial lobe, somewhat 
flattened on the inner side, and sloping to the rather narrow 
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and more flattened border ; segments ten, somewhat oblique, 
well defined for tbree-fourths of tbe distance oat, and thence 
less distinctly so, to within a short distance of the margin ; a 
few of the anterior ones with an obscure longitudinal furrow. 

Surface granular, the granules being largest on the poste- 
rior portions of the glabella, palpebral lobes and neck segment. 
On the segments of the axial lobe, both of the thorax and 
pygidium, as well as those of the lateral lobes, they are very 
small, and regularly disposed so as to form a single row on 
each segment. ( Meek. ) 

Horizon and localities^ — Lower Oarboniferous, Keokuk 
limestone: St. Francisville (Clark county); Keokuk (Iowa). 

Phillipsia? immaturus (Ukrrick). 

Phaethonides immaiuru8 Herrlek, 1889: Bill. DeQDlson Univ., vol. IV. p 59, 
pi. i, figs. 9 and 15. 

Closely related to P. tuberculata, but very much smaller. 
Horizon and localities. — Lower Oarboniferous, Lower Bur- 
lington limestone : Louisiana. 

Phillipsia major Shumard 

Plate xxxii, flga. 8a- e. 

PhUlipaia major Shumard, 1858 : Trans. St. Louis Acad. Sol., vol. f, p. 226. 
PAt/^tpsta major Sleek, 1872: U. S. Geol. Sur. Nebraska, p. 238, pi. ill, 

figs. 2a-c. 
Phillipiia major Herriok, 1887 : Bui. Dennlson Univ. , vol. IT, p. 60. 
Phillipna major Vogdes, 18^7 : Ann. N. Y. Aoad. Scl., vol. IV, p. 85, pi. 

Hi, fig. 14. 

Pygidium semi-elliptic, slightly longer than wide, broadest 
anteriorly, very convex ; margins nearly straight on the sides, 
rather sharply rounded behind. Median lobe considerably 
raised above the lateral ones, distinctly compressed and fur- 
rowed on each side, strongly arched longitudinally, and narrow- 
ing posteriorly ; segments twenty-three in number, not curved 
forward or backward, the ones toward the front not well defined 
by sutural furrows. Lateral lobes broader than the central one, 
turned abruptly downward on outer side, and sloping more grad- 
ually behind into a smooth border which continues around the 
free margins ; segments about thirteen, moderately oblique. 
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Surface smooth, or sometimes showing faint traces of minute 
granules or small, scattering pits. 

Horizon and localities — Upper Carboniferous, Upper Coal 
Measures : Kansas City. 

Leperditia sublaevis ( Shuhard). 

Cyihere aubloevis Sbamard, 1855 : Qeol. Sur. Misaouri, Add. Rep., p 195. 

pi. B, fig. 16. 
Leperditia iublcsois Vogdes, 1890: U. S. Geol. Sar., Bal. 63, p. 172. 

^^ Carapace small, snbovate, smooth, nearly as long again as 
high, moderately convex, most prominent posteriorly; pos- 
terior end a little wider than the anterior, rounded; ventral 
margin straight, its anterior extremity extended into a minute 
pointed process. Just within the borders a faintly impressed 
line may be traced entirely around the valves. Surface highly 
polished. " ( Shumard.) 

Horizon and looalities» — Silurian, First Magnesian lime- 
stone : Hamilton creek ( St. Louis county ), Ste. Oenevieve 
county, Spencer creek ( Balls county ). 

Solenocaris sancti-ludovici Worthkn. 

Solmoearia aaneti'ludoviei W^ortheD, 1884 : IlliDOia State. Mus. Nat. HUt. . 

Bui. 2, p. 4. 
Solenoearia aaneH-ludovici WortbeD, 1891 : Geol. Sur. llllDols, vol. VIII, p. 

163, pi. xxvili, fig.3. 

Carapace narrow, much elongated, being three times as 
long as high, slightly convex; dorsal and ventral margins 
nearly straight. 

Horizon and localities —Jjower Carboniferous, Saint Louis 
limestone: Saint Louis. 

Colpocaris chesterensis Worthen. 

Colpoearia eheaterenM V^ortbeD, 1884: Illlools State Mu8. Nat. HlBt., 

Bui. 2. p. 3. 
Colpocaris ehesterenaia Wortbeo, 1891 : Geol. Sar. IIUdoIs, vol. VIII, p. 

153, pi. xxvlil, fig. 2. 

Carapace large, subovate, twice as long as high, with regu- 
larly curving margins. 

Horizon and localities. — Lower Carboniferous, Kaskaskia 
limestone: Chester (Illinois). 



Stratigraphic Catalogue of Missouri Fossils. 

BY CHABLES B. EEYES. 

The catalogue of fosBils belonging to the varioas geological 
formations of Missoari is based upon the report on the Paleon- 
tology of the state which forms volumes lY and Y of the sub- 
ject reports. The arrangement is a zoological one, following 
that in the report. 

In bringing together the ancient forms of life which flour- 
.ished during each geological epoch, there is at once brought 
to notice a striking disparity in the distribution of the forms. 
In some formations only a few organic remains are recorded ; 
in others there is the greatest profusion. The unequal distribu- 
tion is perhaps more apparent than real. A number of causes 
lead to these results : First, and most important perhaps, is 
the unequal search for fossils. Second is the unequal detec- 
tion of the fossils. Third is the original irregularity in distri- 
bution. Fourth is the numerical disproportion. Fifth is the 
difference in preservation. Sixth is the inherent variation of 
parts capable of retaining their original indentity. 

The disparity of search is one of those things which is 
governed largely by chance. No effort of organized work can 
overcome it. Local collectors spring up in certain places, and 
for a long period of years carry on the work of aacumulating 
the fossils of the county or immediate locality with untiring 
zeal and energy. The result of their labors cannot be dupli- 
cated in a generation, nor can their success be attained even 
after years of constant and systematic application. As a mat- 
ter of fact, then, an investigation of the paleontology of a 
district is dependent largely upon the collections made by a 
comparatively few persons scattered over the area, who have 
G— 18 
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been interested in the work from the love of it, with no hope or 
desire for pecnniary reward. Thas it happens that the investi- 
gation at the ontset is necessarily unequally developed. While 
a state geological sarvey is able to collect alargeamoant of val- 
uable material, fill in wide gaps and acquire much information on 
the subject, its direct efforts are for the most part incidental — 
those observations which are made being in the course of other 
investigations of an economic character. To this, as much as to 
any other reason, perhaps, is due the great wealth of species 
in the Lower Qjirboniferous and Goal Measures, and the com- 
paratively great paucity in some of the other formations. As 
a further aid to unequal search for fossils is the unavoidable 
difference of attention which the various formations receive, 
especially in the early progress of the survey, owing to the 
fact that all subjects cannot be commenced at once. Conse- 
quently in carrying on the work on particular subjects, as for 
example lead and zinc, or coal, certain geological formations 
have more attention devoted to them in a single year, or even 
during a few months, than others do in several years. The 
fossils obtained from one horizon, even though they were 
originally equally distributed, would surpass many times those 
obtained during the same period from all the other formations 
combined. 

In the unequal detection of fossils lies the second great 
cause of disparity. Bocks present very different adaptations 
to preservation. Sandstones usually are devoid of animal 
remains, for the reason that percolating waters remove the 
hard parts originally entombed. Many shales are practically 
unfossiiiferous. Some limestones contain no traces of life 
whatever, while others are almost wholly composed of organic 
remains. Goal, gypsum and certain other beds are also with- 
out good fossils. On the other hand, beds which were origi- 
nally very prolific with fossils often lose all or nearly all traces 
through subsequent change in the composition of the rock* 
Thus, highly fossiliferons limestones, in altering to dolomites, 
have the organic remains largely obliterated in the process. 
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It is qalte manifest that there is a very marked irregalarity 
in the distribation of all fossil forms. While it is largely origi- 
nal and real, it is in part only illasory. As in the modern sea 
bottom, there are broad stretches where life is comparatively 
infrequent; others where organisms are collected together in 
great confused masses. Again, life is more abandant in some 
zones than in others; and at certain depths. Esposed places 
are liable to be less frequented by animals than quiet, secluded 
ones. 

The disproportion of numbers is readily comprehended in 
a comparison between an almost unfossiliferous limestone and 
one of the encrinital beds of the Lower Oarboniferous, which 
is made up almost entirely of the disjointed hard parts of 
organisms, among which, however, are abundant remains of 
only partially destroyed structures. When beds of this kind 20 
or 30 feet thick and miles in extent are known, as in the case 
of the Burlington limestones, it is perfectly inconceivable what 
myriads of organisms must have flourished and died to supply 
the material for such vast deposits. Yery different is it with 
strata many times thicker and far more extensive, yet contain- 
ing not the slightest trace of ancient life. 

Granting the original prevalence of organisms in a given 
area, diverse vicissitudes overtake the remains after they are 
first entombed. Taking into account only those forms of life 
which have hard parts sufficient to not immediately disappear 
at death, relatively few traces ultimately remain. Percolating 
waters remove the lime salts. Changes in the lithological 
character of the rocks deform, disguise or obscure the 
remains. When metamorphic action is intense all traces of 
organisms are often completely obliterated. Thus, two 
associated beds equally fossiliferous in the beginning may 
become finally very different in this respect in the end. 

The sixth cause for disparity in the distribution of fossils 
lies in the inherent capability of retaining their durability 
through all the changes and accidents of time. Chemical 
composition and character of the structures may be here men- 
tioned. 
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With the many nataral difflcalties to be taken into con- 
sideration, it is readily understood that from a geological or 
biological point of vie^, any stratigraphic tabulation of the 
fossils of the state must necessarily be quite incomplete for 
years to come, and must long lack uniformity in the number 
and kind of organisms assigned to each horizon. Neverthe- 
less, in the present condition there is a peculiar economic im- 
portance in a special arrangement of the forms known at the 
present time to occur within the limits of Missouri or on its 
borders, according to the strata in which they are found. 
With the general geographical distribution known by reference 
to the colored geological map, the fossils which may be ex- 
pected to be found in any locality in the state may be quickly 
referred to without the labor of going through the whole report 
to pick them out. The fossils forming as they do labels to the 
deposits of commercial value, put a ready and inexpensive 
means in the hands of even the most inexperienced for deter- 
mining what minerals of economic worth are to be sought for 
in the particular neighborhood, and what are not to be expected. 
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CAMBRIAN. 

Ozark Series. 

Lingaella lamborni, Meek. 
Ophlleta com pacta, Salter. 
MurchisoQia melaniaformis, Shumard; 
Raphistama subplana, Shumard . 
Straparollns valvatiformis, Shumard. 
Orthoceras ozarkenBis, Shumard. 
LitaiteB complanata, Shamard. 



SILURIAN. 



Calciferous. 

Camerella calcifera ? BilHoga. 
Leperdltia sublsBvis ( Shumard ) . 
Ptychoparia conica ( BiUlDgs ). 

Trenton. 

Receptaculltes oweni, Hall. 
Colamnaria Btellata ( Hall ). 
Streptelasma corniculum, Hall. 
Comarocystites, obconiouB, Meek A Worthen 

Bhumardi, Meek A Worthen. 
PtychocrinuB Bplendens ( Miller }. 
Calymene senaria, Conrad. 
Homotrypa arbuscuia, Ulrlch. 
Phacelopora pertenuiB, Ulrlch. 
OrthiB liBBicoBta, Hall. 

ocoiden tails, Hall. 
Piatystrophia lynx ( Eichwaid ). 
Strophomena deltoldea, Conrad. 
ZygoBpira modcBta ( Say ) . 
Belierophon bilobatuB, Sowerby. 
Cyclonema biles ( Conrad ). 
MurchiBonia graoillB, Hall . 

major. Hall. 

carlnifera, Shumard. 
Maolarea magna, Le Sueur. 
RaphlBtoma lenticularls ( Conrad ). 
Subulites elongatuB, Conrad. 
Trochonema umbiilcata ( Hall ). 
SndoceraB elongatum ? Hall. 
QonioceraB ancepa, Hall. 
OrthoceraB arouoliratum ? Hall. 
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Hudson. 

GlyptoorinuB fornBhelll, Miller. 
Addaspis h&lli, Shumard. 
Cyphaepis girardeauenals, Shumard. 
EncrlnuruB deltoldeup, Shamard. 
Leptaana mesacoeta, Shamard. 

serloea, Sowerby. 
Orthis emacerata, Hall. 

mleBOurleoAis, Shamard. 

sabqaadrata, Hall. 

tricenarla, Conrad. 
Piatystrophla acatlUiata (Conrad). 
Plectambonites rhomboldallB (Wllokenp). 
Rhynohonella capax (Conrad). 

dentata (Hall). 
Streptorhynchas filitexta (Hall). 
Strophomena alternata ^Conrad). 

planambona (Hall). 
Tentacalites incurvas, Shamard. 

"Niagara." 

Striatopora missoarlenBlB, Bfeek A Worthen. 
FavoBiteB favosa (GoldfasB). 

hemlBpberlca (TrooBt). 
EdriocrinuB pooUliformlB, Hall. 
AcidaBpIs hamata (Conrad). 
Calymene ragosa, Shamard . 
DalmaniteB tridentifera (Shamard). 
llIaenaB graftonenBis, Meek & Worthen. 

InBlgnlB, Hall. 
LiohaB boltonl (BIgBby). 
Eatonla pecalariB? (Conrad). 
MerlBtella laaviB (Vanuxem). 
Nacleosplra plBlformlB, Hall. 
OrthlBBabcarlnata, Hall. 
Splrifera perlamellosa (Hall). 
Streptorhynchas sabplana (Conrad). 
TremafeOBpira Imbrlcata ? (Hall). 
Zygoeplra sabconcava, Meek A Worthen. 
CapulaB BabBlnaoflaB (Worthen). 
IgooeraB pyramidatam (Hall). 
Orthonychia Bplrale (Hall). 
Ortho€eraB meduUare, Hall. 

Jolietenfle, Meek & Worthen. 
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DEVONIAN. 

Stromatopora ezpansa, Hall & Whitfield. 
Acervularia davideonl, Ed^aide & Halme. 
Cyathophyllam cornicula, Rominger. 
Cystophyllam amerlcanum, Edwards & Halme. 
AthyrlB vittata, HalJ. 
Atrypa oocidentallfl, Hall. 

reticularU (LincscaB). 
CyrtiDa dalmanl (Ball). 

umboData(Hall). 
Orthis iowensifl, Hall. 
PeDtameras sallnenBU, Swallow. 
Prodactella subalata (Hall). 
Spirifera llguB, Owen. 

parry ana, Hall. 
8trophodODta? cymbirormiB, Swallow. 

demlBBa (Conrad). 
SyringothyrlB occldentallB (Swallow). 

CARBONIFEROUS. 

Kinderhook. 

AmplezuB blairl. Miller. 

yandelli, Edwarda A Halme. 
Chonopbyllum Bedalienae. White. 
CleiBtopora placenta (White) 
Cooopterlum effasum, Winchell. 
Gyathophyllum glabrnm, Eeyea. 
Miorocyclas blalri, Miller. 
PalaeaciB enormia ( Meek & Worthen) . 
PhlllipBia BtmpBoni, Vogdea. 
PbillipBia aedaliensiB (Vogdea). 
Syringopora Bp? 
Z%phrentl8 acuta, White & Whitfield. 

calceola, White & Whitfield. 

cboateauenslB, Miller. 

ezigua, Miller. 

tantilla, Miller. 

tenella, Miller. 
ActinocrinuB arrosus (Miller). 
AgaricocrinuB brevls (Hall). 

planoconvex 08, Hall. 
Doryorinas oboateaaensiB (Miller). 
GenDseocrinuB trijugls (Miller). 
Platycrlnu) absent tvus, Miller. 

8Bquiternas, Meek. 

allopbylas. Miller. 

annosns. Miller. 

ollicula. Miller. 
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Proetus miBBouriensig, Shumard. 

swallow!, Shumard. 
PlatycriDUBbrlttsi, Miller. 
8oaphiocrinas? sampBoni, Billler. 
SchizoblaBtas ? roemeri (Shumard). 
Ambocoelia miouta, White. 
AthyriB haDQibilenBlg (:iwallow). 

proutii (Swallow}. 
Chonetes geniculata, White. 

ornata, Shumard. 
Crania laevlB, KeyeB, 
Cyrtina acutiroBtris (Shumard). 
DiBcina newberryi, Hall. 
OrthiB burllogtonenBiB, flail. 
PlectamboniteB rhomboid aliB (Wilckens). 
Productella pjxidata (Hall). 
ProductuB arcuatus. Hall. 

laBvicoBtuB, White. 
Retzia ? osagenBlB, Swallow. 
KhyDchonella coopereuBtB, Shumard. 

mlBBourienBls, Shumard. 
Spirifera coopereuBiB, Swallow. 

grimesi, Hall. 

marioDenslB, Sbnmard. 

pecuUarid, shumard. 

Bubrotundata, Hall. 

taneyenBlB, Swallow. 
Splrlferina clarkBvillensiB, Wiuchell. 
StreptoryncbuB leuB, White. 
SyriugothyrlB carter! (Hall). 

extenuata(Hallj. 
AlloriamahaQDibaleDBiB, Shumard. 
Cardiomorpha trlangnlata, Swallow. 
Eotolinm clrculuB (Shumard). 

coopereuBiB (Shumard>. 
Conularla marionenBlB, Swallow. 
AcliBina bellilineata, Miller. 
Bellerophon panneuB, White. 
Capulus haliotoideB (Meek & Wortheo). 

paraliuB (White & Whitfield). 
Lozonema tenuilineata (Shumard). 
Pleurotomaria leoB (Hall). 

BedalieuBlB, Miller. 
Goniatltes gorbyi, Miller. 

osageuBiB, Swallow. 
NautiuB? barliagtoneoBis (Owen). 

digonuB, Meek & Worthen. 
OrthoceraB chouteauenBe, Swallow. 
PhragmoceraB ? miBBonrieuBlB, Miller. 
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Augusta. 

Corals— 

AmplexuB blairi, Miller. 

fragllis, White & St. John. 
Aulopora gracilis, Keyes. 
Palseacis obtasa ( Meek & Worthen ). 
Eohioodiscus sampsooi. Miller. 
Badrophyllum glans, White. 
Striatopora carbonaria, White. 
Syrlngoporaharveyi, White. 
Zaphrentis centralis, Worchen. 

dalel, Edwards & Halme. 

elllptica, White. 

iUinoisensis, Worthen. 

spergenensis, Worthen. 

spinulosa, Edwards & Haime. 

tantilla, Miller. 

varsavensis, Worthen. 

ECHIMODBRMS— 

Archseocidaris agassizi, Hall. 

keokuk, Hall. 

shumardiana, Hall. 
Oligoporus dar se ( Meek & Worthen ). 

mutatas, Keyes. 
Onychaster asper, Miller. 
Crjptoblastus melo (Owen & Shumard ). 
Granatocrinus neglectus ( Meek & Worthen ). 

norwoodi ( Owen A tihumard ). 
Metablastns bipyramidalis ( Hall ). 

lineatus ( Shumard ). 

wortheni (Hall). 
Orophocrinns companulatus ( Hambach ). 

stelllformis ( Owen & Shumard ). 
Pentremites conoideus, Hall. 

elongatus, Shumard. 
Sohizoblastus melonoldes ( Meek & Worthen ) . 

sayi ( Shumard ). 
Actinocrinus brittai, Miller. 

coelatus, Hall. 

fossatus. Miller. 

glans, Hall. 

Jugosus, Hall. 

lobatus. Hall. 

lowei, Hall. 

multiradiatus, Shumard. 
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obeeas, Keyes. 

pernodo8U8. Hall. 

probosoidlalls, Eall. 

retioulatus, Hall. 

boUdIub, Meekife Worthen. 

teDulsculptuB, McChesney. 

thalia. Hall. 

yerracoBus, Hall. 
AgaricoorlDQB amerlcanuB (Roemer). 

brevlB(Hall). 

pentagonuB, Hall. 

planoconvexas, Hall. 

worthenl, Hall. 
AmphoraoriDUB divergenB ( Hall ). 
CalceocrinuB tuolcataB ( Hall). 

ventricoBUB ( Hall ). 
CyatboorinuB boonvilleoslB, Miller. 

enormU ( Meek A Worthen ). 

lowenBlB, Owen & Shumard. 
DorycrinnB cornlgeruB ( Hall). 

elegaoB, Miller. 

goaldi(Hall). 

keiloggi, Worthen. 

miBBOurleDBlB ( Shumard ). 

miBBlBBippienBlB, Roemer. 

parvQB ( Shumard ). 

BubaculeatuB ( Hall ). 

unicornlB ( Owen A Shumard ), 
DichoorinuB blairi, Miller. 

flcuB, Cassady & Lyon. 

lineatuB, Meek & Worthen. 

liratuB, Hall. 

BtriatuB, Owen & Shumard. 
BatoorinuB ssquallB ( Hall). 

sequibraohiatuB ( McCheBney ) . 

biturbInatu8(Hall). 

blairi, MiUer. 

calvinl, Rowley. 

chrletyi ( Shumard). 

olypeatue (Hall). 

dodecadactyluB ( Meek & Worthen ). 

elegans ( Hall). 

euoonuB ( Meek & Worthen ). 

laura(Hall). 

loDgiroetriB ( Hall). 

naBhvillae (TrooBt). 

planodiBcuB ( Hall ). 

pulchelluB, Miller. 

pyriformis ( Shumard ). 
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rotUDduB ( Yaodell & Sbamard ). 

trobUcuB, Meek & Worthen. 

Bubtractas (White ). 
BelemDoorlnuB? Bampsonl, Miller. 
BarycrinuB boveyi (Hall). 

magniflcuB, Meek & Wortben. 

meeklanuH ( Shumard ) . 

rbomblferuB (Owen & Shumard). 

Bpnr-luB ( Hall). 

BteliatuB (Troofit). 
EretmocrlDUB cUyculoidea ( Hall ). 

carica ( Hall ) . 

oorbDliB, Hall. 

ooroDatuB ( Hall ). 

depreBBUB, Keyes. 

BzpanRUB, KeyeB. 

konlDcki (Sbamard). 

leucoBia (Ball). 

origlnariuB, Wacbemuth & Springer. 

remibrachiatus (Hall). 

verneuUUanuB ( Sbamard ). 
EucladocrinaB plearoviminaB ( Wbite). 

orbicalarlB (Hall). 
ForbeBiocrlDUB agaBBizi , Hall. 

wortbeni, Hall. 
QibertBoorlDUB typaa ( Hall ). 
IcbtbyocrinaB burhngtoneDBlB, Hall. 
MeglBtocrinaB brevicornlB ( Hall ). 

evansl (Owen A Sbamard ). 
RhodocriDUB oozaouB, Wortben. 

wacbBmutbi, Hall. 

wbltei, Hall. 

wortben! , Hall. 
ParlBOcrinnB intermedias ( Hall ). 
PeriecbocrinaB ? wbitei (Hall). 
PbyaetocrinuB ornatas (Hall). 

ventricoBaB ( Hall). 
PlatycrlnnB saqualiB, Hall. 

amerlcanaB, Owen & Sbamard. 

barlingtonenaiB, Owen & Sbamard. 

bonoenalB, Wbite. 

boonvlllenBiB, Miller. 

diBcoideuB, Owen & Sbamard. 

balll, Sbamard. 

pUeiformiB, Hall. 

praBQantiaB, Wacbsmatb A Springer. 

pratteni, Wortben. 

saffordi, Troost. 

Bampeoni, Miller. 
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BoulptuB, Hall. 

BUbBplDOSUB, Hall. 

PoterloorlnuB brlttal, Miller. 
SoaphlocrinuB ? gorbyl, Miller. 

boonvillenBlB, Miller. 

ruBtioelluB ( White ) . 
SteganocrinaB araneoluB ( Meek & Wortben ). 

conclnDUB (Sbumard). 

pentagonuB ( Hall ). 

BculptuB ( Hall). 
StrotocriouB regallB ( Hall ). 
SymbathocrinuB dentatuB, Owen &Shamard. 

Bwallowi, Hall. 

wortbeni, Hall. 
TazocrlDUB giddingei ( Hall ) . 

thiemi (Hall). 
TeliocrlDUB liratuB ( Hall). 

umbroAUB (Hall). 
WoodocrinuB elegaoB (Hall). 

pociUum ( Miller). 

Cbustacbans— 

PhillipBla immataruB (Herrick). 
meramecanBlB. Shumard . 
portlockil. Meek A Wortben. 
tubercalata, Meek& Wortben. 

POLYZOANS — 

Actinotrypa pecolariB ( Rominger ). 
ArcblmedeB owenaiUB, Hall. 

wortbeni, Hall. 
GoBcinium ? latum, Ulricb. 
Cyclopora expatiata, Ulricb. 

fungla, Prout. 
Cycloporella perverBa, Ulricb. 

Bpinifera, Ulricb. 
Cystodictya amerlcana, Ulricb. 

nitida. Ulricb. 

puBtuloBa, Ulricb. 
Bactropora Blmplex, Ulricb. 
£vactiQopora grandis. Meek & Wortben . 

radiata, Meek & Wortben. 

Bexradlata, Meek & Wortben. 
FeneBtella cingulata, Ulricb. 

filiBtrlata, Ulricb. 

funlcttla, Ulricb. 

llmitariB, Ulricb. 

multlBpinoBa, Ulricb. 

rudlB, Ulricb. 

Berratula, Ulricb. 
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Fistallpora oompreBsa, Romioger. 
Qlyptopora eiegans ( Front ). 

megastoma, Ulrich. 

keyserliogi ( Prout ). 

Bagenella ( Prout ). 
Hemitrypa aspera, Ulrich. 

nodosa, Ulrioh. 

pateriformis, Ulrich. 

peratriata, Ulrich. 
Leiodema foliatum, Ulrich. 

gracillimum, Ulrich. 

punctata m ( Hall). 
Lyroporaretrosa, Meek & Worthen. 
Rhombopora attennata, Ulrich. 

dichotoma, Ulrich. 

tranaverealis, Ulrich. 

varlans, Ulrich. 
Pinna topora coDferta, Ulrich. 

vinel, Ulrich. 

youngi, Ulrich. 
Folypora gracilis, Prout. 

hilllana, Prout. 

macooyana, Ulrioh. 

radialis, Ulrich. 

retrosa, Ulrich. 

simulatriz, Ulrich. 

spinlnodata, Ulrich. 
Prismopora trifolia (Romioger). 
Proutella disooidea, Prout. 
Ftilopjra acuta, Ulrich. 

cylindracea, Ulrioh. 

valida, Ulrich. 
Stenopora amerioaoa, Ulrich. 

angularlB, Ulrich. 

emanclata, Ulrich. 

intercalarls, Ulrich. 

intermittens, Ulrich. 

mootifera, Ulrich. 
Stietoporella basalts, Ulrich. 
Streblotrypa major, Ulrich. 

radialia, Ulrich. 
Strotopora dermata, Ulrich. 

foveolata, Ulrich. 
Tseniodiotya frondosa, Ulrich. 

ramulosa, Ulrich. 
Wortbenopora spinosa, Ulrioh. 
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Brachiopods— 

Athyris formoea (Swallow). 

incraesatuB, Hall. 
Cbonetes Jogani, Norwood & Pratten. 

lUlnoisenBis, Wortben. 
Orthis burlingtopen8i4, Hall. 

Bwallowi, Hall. 

keokak, Hall. 
Rhyncbonelia booDensig, Sbumard. 

mutata, Hall. 

rlDgeuB, Swallow. 

BubcuDeata, Hall. 

Bubtrigona, Meek & Wortben. 
FlectamboniteB rbomboidaliB (WilckenB). 
Prodactas biserlatuB, Hall. 

barllDgtoDeoBiB, Hall. 

]»vico8ta4, Wbite. 

magnuB, Meek & Wortben. 

vittatuB, Hall. 
Spirifera forbesi, Norwood & Pratten. 

grimeBi, Hall. 

imbrex, Ball. 

kelloggi, Swallow. 

keokak, Hall. 

IfneatoideB, Swallow. 

logan). Hall. 

pBeudollneata, Hall. 

roBtellata, Hall. 
SyringotbyrlB carter! (Hall). 

plena (Hall). 

tezta (Hall). 
Terebratula parva. Swallow. 

rowleyi, Wortben. 

Lamslubranchs— 

Avlcalopecten magna (Swallow). 

Cbonocardiam, Bp.? 

Edmondla burlingtoneasiB, Wbite & Wbltfleld. 

nuptialiB, Wincbell. 
liitbopbaga, ap.? 
Mjalina keokak, Wortben. 

Gasteropods— 

Belleropbon bllablataB, Wbite & Wbltfleld. 
OapalaB biaerlaliB ( Hall), 
i qailaterallB (Hall). 
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latu8(Keye8). 

obliqauB (Keyes). 

tribuloauB (White). 
Dentalium primarlum, Hall. 
Igoceras capulus ( Hall). 

flBBurella (Hall). 

pabulocrinnB ( Owen ). 

qaincyense ( McCheBney). 
OmphalotroobuB springvalenBlB ( White ). 
Orthonychia aoatlrostre ( Hall ). 

booDvi lense ( Miller ) . 

cry toll tea (McCheBney). 

formoBam ( Keyes ). 
PhauerotinuB paradozas, Wiaohel). 
Plearotomaria mootezama, Worthen. 

Bubcarbonaria, Keyes. 
Porcellia nodosa, Hall. 
SoleniscuB cooperenslB ( Swallow ). 
Sphssrodoma pengals ( Winchell ). 
StraparolluB ammon ( White A Whitfield ) 

UtaB(Hall). 

ot^tusaB ( Hall). 
8tropho6tylu8 reversuB ( Hall ). 
Conularia miBBoarienBls, Swallow. 

osagensiB, Swallow. 

Cephalofods— 

GoniatiteBOBiigeoBiB, Swallow. 



CbomatoduB paralleluB, St. John & Worthen. 
CtenaoanthoB ezcavatus, St. John &, Worthen. 

keokuk, St. John A Worthen. 
DeltoduB Uttoni, Newberry A Worthen. 
Deltoptychias wachBmathi, St. John A Worthen. 
DeBmioduB? ^abellum, St. John A Worthen. 

ligoniformlB, St. John A Worthen. 
BatacanthuB bacaliformlB, St John A Worthen. 
GampBacanthuB ? latus, St. John A Worthen . 
LambdoduB caloeoluB, St. John A Worthen. 

coBtatuB, St. John A Worthen. 
LlBgodas cnrtuB, St. John A Worthen. 
PlysonemnB parvulus, St. John A Worthen. 
PolyrhizoduB williamsi, St. John A Worthen. 
YenuBtodas tenuicriBtatas, St. John A Worthen. 
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Saint Louis. 

COBAUS— 

Lithostrotion mamlllare, CMtelnao. 
ZaphrentiB splnulosa, Edwards A Haime. 

SCHIKODKRMS — 

Archaei>cidari8 newberryi, Hambach. 

wortbeni, Hall. 
Cryptoblastus klrkwoodensis (Shamard ). 
Granatocrinas cartas ( Sbomard ). 
Melonitea craaeas, Hambaoh. 
Oligoporas parToa, Hambach. 
Onycbocrlnas monroensis ( Bieek A Wortheo ). 
Pentremites konlDckanaa, Hall. 
Platycrinas saiae. Hall. 
Scaphiocrioasdactyliformis, Hall. 

misBoarleoais ( Shamard ). 

proboecidialiB ( Worthen ). 
Scytalocrinas dactylas ( Hall ). 

vanhornei (Worthen ). 
Talarocrinas simplex ( Shamard ). 
Tazocrlnas shamardlanas ( Hall ). 

CRUSTACaANS— 

Solenocaris sancti-ladovlcl , Worthen. 

POLYZOANS— 

Amacanthas glbbosas ( Newberry A Worthen ). 
Dichotrypa intermedia, Ulrich. 
Kenestella banyana, Proat. 

sancti-lndoyioi, Proat. 
Glyptopora michellnla ( Proat ). 

plamoe^( Proat). 
Hemitrypa hemitrypa, Proat. 
Polypora blseriata, Ulrich. 

varsaviensis, Ulrich. 
Ptiloporaproati, Hall. 
Stenopora tabercalata f Proat ) . 
Worthenopora spatalata, Proat. 

Brachiopods— 

AthyrlB trinadea ( Hall ). 

Orthisdabia, Hall. 

Prodactas altonensts, Norwood A Pratten. 

marglnldnctas, Proat. 

ovatas. Hall. 

tenaloostas, Hall. 
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Retzla verneuiliana, Hall. 
Khyathonellaottamwa, White. 
Hpirlfera leidyi, Norwood & Pratten. 

Lamelubranchs— 

Allorisma marionenBis, White. 
Aviculopecten mifisourlenaiB (Shumard ). 
liithophaga pertenuis. Meek & Worthen. 
Myalina sancti-ludovlci, Worthen. 
Pinna mlBBourienBls, b wallow. 

Gastbrofods— 

Bulimorpha bulimiformiB (Hall ). 
Bellerophon BublaBviB, Hail. 
OrthoD> chia acutiroetra ( Hall ) . 
StraparolluB spergenenBlB, Hall. 
StrophoBtjiuB? carieyana (Hall). 
Conalaria miBsourienBia ?, Swallow, 
aubulata, Hall. 

YbRTSB RATES — 

ABteroptychluB sancti-lndovici, St. John & Worthen. 
ChomatoduB incraBBatQB, St. John«& Worthen. 
CladoduB eccentricaB, St. John & Worthen. 

eleganB, Newberry & Worthen. 

euglyphenB, St. John & Worthen. 

iechypuB, Newberry & Worthen. 
Cochilodas obliqnuB, St. John & Worthen. 

vanhornei, St. John &, Worthen. 
CopoduB vanhornei, St. John & Worthen. 
CtenacantbuB gracillimuB, Newberry & Worthen. 

pagiuDcaluB, St. John & Worthen. 
DeltodopBiB Bancti-ludovicl, St. John & Worthen. 
DeltoduB cinctuluB, St. John & Worthen. 

parvuB, St. John & Worthen. 
Deltopty chins ezpanBUB, St. John & Worthen. 
DesmioduB coBtelliformoB, St. John & Worthen. 

tumidne, St. John & Worthen. 
DrepanacinthuB reversuB, St. John & Worthen. 
ErlBmacanthuB maccoyanuB, St. John & Worth an. 
GampBacanthuB BqaamoBus, St. John A Worthen. 

typuB, St. John & Worthen. 
GeisacanthnB BtellatuB, St. John & Worthen. 
LecracanthuB ungnicnluB, St. John & Worthen. 
HarpacoduB occldentaliB, St. John & Worthen. 
LiBgodaBseliaiiformiB, St. John& Worthen. 
BfarracanthuB rectus ( Newberry & Worthen ). 
OracanthuB conaimiUB, St. John <& Worthen. 

vetoBtna, Leidy. 

G— 19 
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Petalorbynohns distortas, St. John & Worthen. 
Peltodas qaadratas, St. John & Wort hen. 
Petalorhyncbas pseadosagittatas, St. John & Worthen 
Physonemaa falcataa, St. John & Worthen. 
Polyrhlzodas ampins, St. John & Worthen. 

littoni, Newberry A Worthen. 
PoecUodas sanctl-ladovici, St. John & Worthen. 
Psephodaa latns, St. John & Worthen. 
Psammodas plan as, St. John & Worthen. 
Sandalodaa crassas, Newberry A Worthen. 

spatnlatns, Newberry A Worthen. 
Stenopterodaa parvalas, St. John & Worthen. 
Tanodas prseQantias, St. John & Worthen. 

Bculptas, St. John & Worthen. 
Yaticinodas ? simplex, St. John & Worthen. 
Xystrodas imitatas, St. John & Worthen. 

Kaskaskia. 
Corals— 

Cleistopora typa ( Winchell ). 
Zaphrentis chesterensis, Worthen. 

spinalosa, Sd wards & Halme. 

cylindraoea, Worthen. 

SCHIKODERMS — 

Agasslzoorlnas dactyliformis, Troost. 
ArchaBOcidarls norwoodi. Hall. 
Cromyocrinns globosas ( Worthen) . 
SchinodUcas kaskaskiensls (Ball). 
Bapachycrinns maniformis (Tandell A Shamard). 
Pentremites fi^odoni, Defrance. 

obesas, Lyon. 

pyriformls. Say. 

solcatas, Roemer. 
Pterotocrinus chesterensis (Meek & Worthen). 
Scaphlocrinas scoparlas, Hall. 
Zeacrinas magnoliseformls (Owen A Shamard). 

Crustackans— 

Colpocaris chesterensis, Worthen . 

POLYZOANS — 

Anisotypa sollda, Ulrlch . 
Archimedes laxus. Hall. 

swallovanos, Hall. 
Batofitomella nitidala, Ulrlch. 
Diplopora bifarcata, Ulrlch. 
Fenestella cestriensis, Ulrlch. 

elevatipora, Ulrlch. 
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flexao8a» Ulrich. 

tenax, Ulrloh. 
Leioolema areneam, Ulrloh. 
Lyropora dlvergens, (Jlrlch. 

qalnoaQOlalls, Hall. 

Bubqaadrans, Hall. 
Meekopora approxlmata, Ulrich. 

olaasa (Ulrich). 
Myallna angulata, Meek A WortheQ. 
Polypora cestrlensls, Ulrich. 

cortlcosa, Ulrich. 

splnallfera, Ulrich. 

taberoulata, Proat. 
Rhombopora tabulata, Ulrloh. 

tenulrama, Ulrich. 
Septopora cestrleDBis, Proat. 
Sphrogropora paraeltlca, Ulrich. 
Stenopora ceBtrieQSls, Ulrich. 

meekana, Ulrloh. 

taberoulata (Proat). 
Streblotrypa dUtlncta, Ulrich . 

nicklesi, Ulrich. 
ThamnlBcaa furcUlatus, Ulrloh. 

Brachiopods— 

AthyrlB Bublamellosa, Hall. 

sabquadrata, Hall. 
Prodactas cestrlenBlB, Worthen. 
Retzta vera, Hall. 
Splrlfera contracta, Meek & Worthen. 

locrebeBcens, Hah. 

leldyl, Norwood A Pratten. 

eetigera, Hall. 
SplrlferlQa Bplnosa ( Norwood & Pratten ). 

Lamillibranchs— 

AllorlBina aatlqaa, Swallow. 

Gastbeopods— 

CapaluB ovallB ( Stevens ). 
Deatallum mUBoarlense, Swallow. 
Orthoceras cheBterenBe, Swallow. 
Orthonychla chestcrenBe ( Meek & Worthen ). 
SpbaBrodoma littonana ( Hall ). 
StraparoliaB planldoraatas ( Meek & Worthen ). 

Cbfhalopods— 

NaatUas BpectabilU, Meek A Worthen. 
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Coal measures. 

Pbotozoans— 

Fasulina oylindrlca, Fischer. 

Corals— 

Axophyllum nide, White & St. John. 
Campophyllam torqalum (Owen). 
Lophophyllam proliferam (McChesney). 

ECHINODEBlfS— . 

Archseocidaris aculeatii, Shumard. 

biaognlata, Shamard. 

dininnii, White. 

hallianns (Geinitz). 

megastylns, Shamard. 
Ceriocrinas hemisphericus (Shamard). 
Cromyocrinas battsi (Miller & Qurley). 

kansasensls (Miller & Qurley). 
Eupachycrinus harii, Miller. 

ma^ster, Miller A Gurley. 

verrnoosas (White & St. John). 
Hydreionocrioas aoanthophorus (Meek & Worthen). 

mocrospinas (McChesney). 

pentagonns, Miller A Gariey. 
Lecythioorinas ollicalaBformis, White. 
Phialoorinas barydaotylus, Eeyes. 

basiiiscas (Miller & Gariey). 

carbonarius (Meek & Worthen). 

harii (Miller 4fc Gariey). 

magniflcas (Miller & Gariey). 

stillativos (White). 

Cbustackans— 

Phillipsia major, Shamard. 
missooriensis, Shamard. 

POLTZOA»»— 

Chsetetes milleporaceas, Troost. 
Fenestella shamardi, Proat. 
Fistalipora carbonaria, Ulrich. 

nodalifera, Meek. 
Rhomboporacrassa, Ulrich. 

lepidodendroides, Meek. 
Plnnatoporatrilineata, Meek. 
Polypora sabmarginata, Meek. 
Septopora biserialis, Swallow. 
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Brachiofods^ 

AthyrU argentea(8hepard). 

ChoDetes flemiogi, Norwood & Pratten. 

granulifera, Owen. 

Isevis, Keyea. 

mesoloba, Norwood & Pratten. 

mlllepunctata, Meek A Worthea. 
Disoina oonvexa, Shumard. 

nitida (Phillips). 
LiDgala mnboData, Cox. 
Meekella strlatocoBtata ( Cox ). 
Orthis pecosii , Maroou. 
Prodaotas americanas, Swallow. 

cora, d'Orbigny. 

cos tat u8, Sowerby. 

loDgispiDas, Sowerby. 

DebiaBcenslB, Owen. 

puDotatus ( MartlQ ). 

semireticalatus ( Martin ). 

gymmetricus, McCbesney. 
Retzia mormonl ( Marcou ). 
Rbynohonella uta ( Marcou ). 
Streptorhynchug crassas ( Meek A Hayden ). 
Splrifera camerata, Morton. 

planoconvexus, Sbumard. 

perplexa, McChesney. 

rocky mount an a, Marcou. 
Spiriferina kentuckensls ( Shumard ). 
Hyntrilasma hemiplata( Hall ). 
Terebratnla bovldens, Morton. 

Lambllibrakchs— 

AllorUma costata, Meek & Worthen. 

granoBum ( Shumard ). 

Bubcuneatum, Meek A Hayden. 

topekaeuBlB, Shumard. 
ABtartella concentrica ( McChesney )• 

▼era. Hall. 
Ayicnla longa ( Geinitz ). 
Ayicuiopinna americana, Meek. ^ 

Aylculopecten carboniferns (Stevens). 

coryanuB, White. 

coxanuB, Meek & Worthen. 

fasciculatuB, EeyeB. 

inter llneatuB, Meek & Worthen. 

occidentalls ( Shumard ). 
Cardiomorpha misBonriensiB, Shumard. 
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ChsBDomya leaven worthensis ( Meek & Hayden ). 

miDnehaha ( Swallow ). 
Cllnopistha radiata ( Hall ). 
CoDcardlam parrishi, Worthen. 
Edmondla asplnwallensiB, Meek. 

glabra, Meek. 

Bubtruncata, Meek. 
Eatolium aviculatam ( Swallow ). 
BuhoDdria negleota, ( Geinitz ). 
Lima retifera, Shumard. 
Macrodon obsoletas, Meek. 
. saDgamonenslB?, Worthen. 

tenuistrlatus, Meek A Worthen. 
Monopteria longisplna ( Cox ). 

glbbosa ( Meek & Worthen ). 
MonotlB? gregarla, Meek & Worthen. 
My all Da kanBaBenulB, Shumard. 

recur vlroBtrlB, Meek & Worthen. 

perattenuata, Meek & Hayden. 

Bubquadrata, Shumard. 

Bwallowi, McChesney. 
Nucula parva, MoCheBney. 

ventriooBa, Hall. 
Nuculana belllBtrlata ( Stevena). 
Pinna peracuta, Shumard 
PlaounopBia carbonaria, Meek & Worthen. 
PleurophoruBoblonguB, Meek. 
SchizoduB ? curtuB, Meek & Worthen. 

harii, Miller. 

wheeleri (Swallow). 
SolenopaiB BolenoideB ( Qeinitz ). 
Yoldia BubBcitnla? ( Meek & Hayden ). 

Oastebofods — 

AcliBina minuta ( StevenB ). 

robusta ( StevenB ). 

BtevenBana ( Meek & Worthen). 
AnomphaluB rotuluB, Meek & Worthen. 
Bellerophon belluB, Keyes. 
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: Table of animal kingdom 91 
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cbesterenBls 116 

cbonteanenslB 112 

cylindraoa Ill 

dalel 118 

elllptiCK Ill 

exlgna 112 

glans 116 

llUnoisenslB 118 
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spergenensls 1 16 
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tantUla Ill 
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manlformls 217 
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saccnlns 214 
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Page 

Fig 1. Ftjuulina cylindrica 102 

la. Small fttgmeat of limestone with sheila embedded. 

lb. Single case (enlarged) . 

Ic. Transverse section (enlarged) . 

Garbonlferons, Upper Cjal Measures . 

Fio. 2 Receptaculitei oweni 103 

2a. Sarface of specimen showing rhombic cell openings. 
2b. Section of interior. (Mas. Mo. Geol. Sar.) 
SUarian. Trenton limestone. 

Fi(i S Stromatopora expatua 104 

Devonian, Hamilton limestone. (Mas. Mo. Qeol. Sar.) 

Fio. 4 Cyathophyllum comicula 105 

Devonian limestone. (Mas. Mo. Geol. Sar.) 

Fig . 6 Axophyllum rude ! 107 

6a. Side view of a typical specimen. (Hare collection.) 
5b. Aspect of same from above. 

Carbon Herons. Upper Coal Measures. 

Fig. 6. Cyathophyllum glabrum 106 

6a. Lateral aspect of type specimen. (Mas. Mo. GeoL Sar.) 
6b. Transverse section of same. 

Carboniferjna, Choateaa (Upper Klnderhook) limestone. 

Fig 7. Campophyllum torquium 107 

7a. An average example. (After Meek) 

7^ Cross-sectionor same. 

74. Longltmllnal section of same. 

Carboniferons. Upper Coal Measnres. 

Fig 8 Lithottrotion mammillare 106 

Fartof large specimen. (Mas. Mo. Geol. Sar.) 
Garboniferoas, Saint Loais limestone. 
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PLATE XIII. 



Explanation of Platb XIII. 

Page 
Fio. 1. AmplexuM blairi r.. 108 

LoogUadinal Beotion. (Mas. Mo. Qeol. Snr ) 

Carboniferous, BarUngton limestone. 

Fig. S. AmpUxru yandelUl 108 

Lateral view of a well-preserved specimen. (Mas. Mo. G«ol. Snr.) 
Carboniferous , Klnderhook limestone. 

Fig. 8. Columnaria ttellata 116 

A medium-sized mass. (Mus. Mo. Geol. Sur.) 
Silurian, Trenton limestone. 

Fig. 4. ZaphrentU acuta 109 

Lateral view. (Mus. Mo. Oeol. Sur.) 
Carboniferous, Klnderhook (Louisiana) limestone. 

Fig. 6. Zaphrentit cylindracea Ill 

Longitudinal section. (Mus. Mo. Oeol. Snr ) 
Carboniferous, Kaskaskia limestone. 

Fig. 6. Zaphrentit elliptica Ill 

6a . Side view of a well-preserved specimen . (Keyea collection . ) 
6b . View of same from above . 

Carboniferous, Burlington limestone. 

Fig. 7. Campophyllum torquium 107 

An unusually large and twisted specimen. (Hare collection.) 
Carboniferous, Upper Coal Measures. 

Fig. 8. Lophophyllum prolifemm 115 

8a. A large example (Hare collection) . 
8b . A smaller individual . (After Meek . ) 
Carboniferous, Upper Coal Measures. 

Fig. 9. StrepteUuma comiculum 117 

Lateral aspect . (Mus . Mo . Geol . Sur . ) 
sy^urian, Trenton limestone. 

Fig. 10. Zaphrentit tenella lU 

An average-sized example. (Mus Mo Geol. Snr.) 
Carboniferous, Keokuk limestone. 

Fig. 11. HadrophyHum giant 116 

11a. Side aspect. (Keyes collection ) 
lib. View of same from above. 

Carboniferous, Burlington limestone. 

Fio. 12. Zhphrentit dtOei 118 

A large example . (Mus. Mo. Gtool . Sur . ) 
CarboniferoQs, Keokuk limestone. 
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Explanation of Plate XIV. 

Page 
Fig. 1. Palaacit obttua 118 

la. View trcm above. (Keyea oolleotion.; 

lb. 8ame firom aide. 

CazbODiferone, Keokuk limeetonb. 

Fig. 2. Favotitti favota 120 

Small pcrtlcn of a very large masB. (Mas. Mo. Geol. Sor.) 
SilnrlaD, Niagara? oolite. 

Fig. S. Favotite* hemUpherica 120 

A medium tlzed corallum. (Mna. Mo. Geol. Snr.) 
Slluzian, Niagara limestone. 

Fig . 4. Cyttophyllum americanum 117 

4a. Lateral Tiew. (Mob. Mo. Geol. Snr.) 
4b. LoDgilndisal eection of another specimen (same cabinet) . 
Devonian y Callaway limestone. 

Fig. 6. Syrifigopora tpl 122 

Portion of a large mass. (Mns. Mo. Geol. Sar.) 
Caiboniferonsi Eindeihock limestone. 

Fig. 6. Syringopora harveyi 121 

6a. Part of a large specimen. (Mas. Mo. Qeol. Sor.) 

Carbonilercns. Keoknk limestone. 
6b. Syringopora mnltattennata; cross- section. 
Carboniferous, Coal Meaanres. 

Fig. 7. Strictopora carbanaHa 121 

View of part of branch. (Mns. Mo. Geol. Sur.) 
Carlonifertns, Burlington limestoni*. 

Fig . 8. Avlopora gracilU 123 

Type specimen. (Mus. Mo. Geol. Sur ) 
Carboniferons, Burlington limestone. 

Fig. 9. ChonophyUvm tedaliente .116 

Type specimen. fAfter White) 

Carboniferous, Chouteau (Kinderhook) limestone. 

Fig. 10. Conopterium ^ffuium 118 

A reiresestativp example. (Mus. Mo. Geol. Sur.) 
Carboniferous, Kinderhook limestone 

Fig. 11. Clittopm a placenta 119 

Viewircm above. (Mus. Mo. Geol. Sur.) 
Carboniferous, Chouteau (Kinderhook) limestone. 

Fig. 12. Chatetet miUtporaceuM 12S 

12a. Part of large mass (Mus. Mo. Geol. Sur.) . 
12b. CrossHicctionof coralites (enlarged). 
]2c. Longitudinal section of same (enlarged). 
Carboniferous, Upper Coal Measures. 
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Explanation of Plate XV. 
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Fio. 1 . Archaocidarit biangulata / 180 

la. Side view of spine. (Hare oollection ) 
lb. View of itame from below. 
Ic. In terambnlacmm plate. 

CarboDlferoas, Upper Coal Meaearee. 

Fig. 8. ArehtKoeidarit megattylut 129 

2a. Spines and plates. ( Hare eolleotlon ) 
2b. CrosB-seotlon of iDterambnlacral plate. 
CarbooifeTona, Upper Coal Measures. 

Fig. S. ArchetocidarU aeuUata ^180 

Spine. (Bare collection ) 
Carbonlferons. Upper Coal Meaanres. 

Fig. 4. Oligopiynu mutattu 186 

4a. Type specimen. (Cox col Inst Ion.) 
4b. Ambalacral plates (enlarged). 
Carbooiferon-*, Keokuk limestone. 

Fio. 6 Archaocidarit ogatHxi 127 

Spines and plates. (Keyes collection ) 
Carboniferous, Barllngton limestone. 

Fio. 6. Archaoeidarit diniwnii 180 

Spines (After White ) 
Carbonlferons, Upper Coal Meaanres. 
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Explanation op Plate XVI. 

FiQ. 1. Melonitet muUipora 123 

la . Side Yiew of nearly perfect specimen . ( WActasmat h coll' ction . ) 
lb . Same f^om aboye . 

Caxboniferoiu, Saint Louis Limestone. 
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Explanation of Plate XVII. 

Page 

Fig. 1. Maomttet muUipcra 125 

la. AnbalaenuB (enlarged). 
lb. Apical disk (•nlarged). 
le. laterambnlaenl plate (enlarged) . 
Carbonifeions, Saint Lonia limestone. 

Fig. 2. <}lufoporut ^ctue', 126 

2a. Ambnlacral platens (enlarged) . 
2b. lateraaibnlacral plates (enlarged) . 
Carbonlferoos, Keoknk limestone. 

Fio. 8. ArtkifoeidmrU toortheni 188 

Sa . Ambnlacral plates (enlarged) . 
8b. Interambnlacral plntes (enlarged) . 
Carbonlfraoos. Saint Lonis limestone. 
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Explanation of Plate XVIII. 

Page 

Fig. 1. Camarocyttitet obcanicut 1S2 

Lateral aspect ( After Bf eek A Worthen . ) 

Siinrian, Trenton Umeatone. 
Fig. 2. Catnaroqf9tUe9 9hwnardi 18S 

Basal Yiew of large specimen. (After Meek and Worthen.) 

Silnnao, Trenton limestone. 
Fig ft. EchinodUcui k4Uka»ki«nii9 1S8 

(After Hall.) 

Carboniferous. Kaskaskla limestone. 
Fig. 4. PentremUe9 eiongalu9 188 

Lateral aspect. (Keyes collection ) 

Carboniferous, Upper Burlington limestone. 
Fig. 5. Peniremite9 eonoideu9 181 

Bide Yiew. (Mas Mo. Geol. Snr.) 

Carboniferons. Keok ok limestone. 

PentremiteM 9ulcalut s 18B 

Side Yi ew . ( Keyes collection . ) 

Same from aboYe . 

Carboniferons, Kaskaskla limestone. 

Cryptoblaitu» melo 189 

Lateral Yiew . ( Keyes collection . ) 

Same flrom abOYe. 

Carboniferons, Lower Bnrllngton limestone. 

CryptobUutut kirkwoodefuU 189 

Bide aspect . ( Wachsmnth & Springer collection . ) 

Same ftom abOYe. 

Carboniferons, Saint Lonis limestone. 

SchizobUutnt tayi 186 

Side Yie w . (K ^yes collection . ) 

Samef^om abOYe. 

Carboniferous, Upper Burlington limestone. 

Oranatocrimu norwoodi 140 

A mediom-sised specimen . ( Keyes collection . ) 

Carboniferons, Upper Burlington limestone. 

Metabla9tU9 lifuatut 186 

Lateral aspect . (Keyes collection . ) 

Carboniferous, Upper Burlington limestone. 
Fig 12. Metabla9ttu wortkeni 187 

A large specimen. (Keyei collection.) 

Carboniferons, Keokuk limestone. 
Fig. 18. Metabla9tu9 bipyramidaU9 187 

Lateral Yiew . ( Keyes collection . ) 

Carboniferous, Keokuk limestone. 

Fig. 14. Oropkocrifnu 9telliformU 141 

14a. Top Yiew. (Mus. Mo. Geol. Sur.) 
14b . Side Yiew of another specimen . 

Carboniferous, Lower Burlington limestone. 
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PLATE XIX. 



Explanation op Plate XIX. 

Page 

Fig. 1. ]lti§i$foer1nmi evoMMi 16& 

Airmagenent of pUtes . 

Fig. 2. Af u rUocr iH UM mater U » h u» 168 

Diagram of donal cap . 

Fig. S. Er tfJMoci imm» remibrmnckiatua 178 

OiMOf the anna. 
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CRINOIDS, STRUCTURE. 



PLATE XX. 



Explanation of Platb XX. 



Fio. 1. B^ocrinutpyriformit. 
Diagram of donal cup. 

Fio. S. AcHnocrintt* in'obotcidialii, 

Azrangement of donal plates. 

Fio. 8. Aetinocrinuitnultiradiatui . 
Diagram. 

Fig. 4. Teiiocrtmu umbroitu . 

Plan of the dorsal cup. 

Fio. 6. l*i%y«elocrintw omatua. 
Arrangement of plates. 

Fio. 6. Steganocrinua $cu!ptiu. 
Diagram of dorsal cap. 

Fio. 7. Strotocrinu* regalU. 
Diagram. 
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PLATE XXI. 



STBUoraBB OF THB Stbmmed Eghinodbbms. Platb XXI. 

Fig. 1. Batocrinutpytiformii. 

Oatline of a nearly perfect specimen. 

Fig. 2. A typical Adinoerinoid 

Showing arrangement of basal plates. 

Fio. 8. Sc9phiocrinu» rwticeUui . 

Oatline of a nearly perfect specimen. 

Fig. 4. Plaijfcrifnu iymwuiricut. 

Ventral yiew. (Keyes collection.) 

Fig. 6. Platycrinoid . 
Basal plates. 

Fig. 6. Lyriocrimumaiiua. 

Ventral yiew. (Keyes collection ) 

Fig. 7. Cyathocrinoid, 
Basal plates. 

Fig. 8. Fvrbetiocrimu agoitixi. I 

A nearly perfect indiTldaal. 

Fii». 9. Symbathocrintu wortheni , 

' A perfect crown. 

I 
Fio. 10. Dichocrinoid. 

Diagram of bssal cap. 

Fio. U. Orophocrinut fuMiformit . ] 

Shows pinnnles . ( Keyes collection . ) 

Fig. 18. Pentremitet elongatut. 
Lateral Tiew. 

Fig. is Biaitoid. 

SbowiDg arrangement of basal plates. 
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Explanation of Plate XXII. 

Page 

Fig. 1. Ptychocrinui tplendent 162 

Specimen with arms . ( A.f ter Miller. ) 
Silurian, Trenton limestone. 

Fig. S. Rhoiocrinva tp 1 

Side view. (Britt collection.) 
Carboniferoas. Kinderhooklimeetone. 

« 

Fig . 8. Rhodocrinu* eoxanut 1 68 

Tjpe epedmen. (Cox collection ) 
CarboniferonB, Keokak limestone. 

Fig . 4. Amphoracrimu divergent 166 

Lateral yiew of calyx. (Keyes collection.) 
CaibonlferoiiB, Lower BarlinKton llmefttone. 

Fig. 6 Megittocrinue breviccmie 166 

6a . Lateral view. ( Keyee collection . ) 
6b. Top Tiew of same. 

CarboniferonB, Lower Barlington limestone. 

Fig. 6. MegUtocrinxLt evanH 164 

Lateral aspect of an average example. (Keyes collection . ) 
Carboniferous, Barlington limestone. 

Fig 7 Agarieocrinu* planoconvexut 167 

7a. Side yiew . ( Mas Mo . Geol . Snr . ) 
7b. Dorsal aspect of same. 

Carboniferoas, Lower Barlington limestone. 

Fig 8 Agaricocrimte americanue 168 

8a. Dorsal view of calyx. (Keyes collection.) 
8b . Posterior view of same. 

Carboniferoas, Keokak limestone. 

Fig 9. Agaricocrinju peniagonus 167 

Specimen with arms . (Kejes collection . ) 
Carboniferoas, Barlington limestone. 
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Explanation of Plate XXIII. 

P»«re 

Fig. 1 . Dorycrinut gouidi 178 

LAtexal aapect of calyx . (Keyes oollection . ) 
CarbonlfexoiiB, Keokuk limeBtone. 

Fio. 8. Dorycrinut unicomut 169 

Anal Tlew . (Keyea collection . ) 
Carbonifexoiu, Lower Bulington limestone. 

Fio. 8. Oenfiaocrinui trijugiM 174 

8a. Lateral view of calyx. (After Miller) . 
8b. Dorsal aspect of same. 

Carbonlferons, KInderhook limestone. 

Fig. 4. Batocrinut ealvini 180 

Calyx of type specimen. ^Rowley collectioo.) 
Carbonlferons, Burlington limestone. 

Fig. 6. Batocrinut trohitcut 181 

Lateral Tiew of calyx (Reyes collection . ) 
Carbonlferons, Upper Borlington limestone. 

Fig. 6. Batocrinut rotundut 182 

6a . Calyx . (Reyes collection . ) 

6b. Specimen with arms. (Same cabinet.) 

Carbonlferons, Upper Burlington limestone . 

Fig, 7. Batocrinut pyriformit 188 

Specimen with arms . (Keyes collection . ) 
Carboniferous, Upper Barlington Umeetone* 

Fig. 8. Batocrinut laura 188 

Side yiew of calyx . (Keyes collection . ) 
Carboniferous, Upper Burlington limestone . 

Fig. 9. Entmocrinut vemeuilianut 177 

Specimen with anal tube preserved . (Keyes oollection . ) 
Carboniferous. Upper Burlington limestone. 

Fig. 10. Eretnu>crinut corbulit 175 

Side view of calyx . (Keyes collection ) 
Carboniferous, Lower Burlington limestone . 

Fig. 11. Eretmocrinut deprettut 176 

Type specimeo . (Mus . Mo . Geol . Sur . ) 
Carboniferous, Lower Burlington limestone. 

Fig. 12. Eretmocrinut expantut 175 

Type specimen. (Mus. Mo. Qeol. Sur.) 
Carboniferous, Lower Burlington limestone. 

Fig. 18. Eretmocrinut ealyculcidet 177 

A specimen with arms. (Keyes collection.) 
Carboniferous, Upper Burlington limestone. 
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EXPLANAIION OF PLATB XXIV. 

Page 

Fio. 1. . Actinoerintu probotcidialU 185 

Specimen with aims. (Keyet collection ) 
CarbonifeTOiiB, Lower Bnrlington limeetone. 

Fio. 2. Actinocrinua oiont 1S9 

8a. Ventral side of large Bpedmen. (Kejes collection ) 
CarbonlferouB, Upper Burlington llaebtone 

Fio. 8. Actinocrinui verruco9U» 1^9 

Side view of oalvx. (Keyea ooU ctlon.) 
Carboniferona, Upper Burlington limeatone. 

Fio. 4. Actinocrinu* obetut 187 

Type specimen. (Sfns. Mo. Geol. Snr ) 
Carboniferona, Lowht Burlington limestone. 

Fio. 6. Batocrinua longiroiirii 180 

Specimen ahowlng anal tube. (Keyes collection ) 
Carboniferons, Lower Bnrlington lin estone 

Fio 6. Steganocrinu* penlagonui 195 

View of calyx. (Keyes collection.) 
Carboniferous, Lower Bnrlington limMtoae 

Fio. 7. Phytetocriniu omaiut 198 

Side aspect of calyx (Keyes collection.) 
Carboniferous, Lower Bnrlington limestone 

Fig 8. Ttliocrinut Uratui 191 

Lateral view of calyx. (Keyes collection ) 
Carboniferous. Upper Burlington limestone . 

Fig. 9. StrotocrinuM regalit 198 

Calyx of well-preserved specimen. (Keyes c >llection ) 
I Carboniferous, Upper Burlington limestone. 
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BXPLANiLTION OF PlATB XXV. 

Page 
Iio. 1. PlatycrinuM iog^ordi 202 

Side view of dorsal cup . (Keyea ooUectloo . ) 

CarbonifeToaa. Keokak limestoiie. 

Fio. 2. Platycrinut americanui 199 

3a. Doraal aspect of calyx (Keyea collection ) 
89. Side view of another specimen. 

Carbonlferona, Lower Burlington limeatone. 
Fio. S. Platycrinu9 halH 201 

Side view of dorsal cap . ( Keyea collection . ) 

Carbonlferooa, Upper Barlington limestone. 
Fia. 4. PlatyerinuM ditcoideut 

Dorsal aspect of a specimen with arms . ( Keyes coUec tion . ) « 

Carbonlferons, Lower Barlington limestone. 
Fio. 6. Platycrinui pUe{formit 198 

Side view of dorsal cap, showing grooves caused by Capalas shells . 
( Keyes coll ection . ) 

Carboniferon), Lower Barlington 11 meatone. 
Fig 6. T*Uaroerinu» timpUa Sl)& 

Calyx. (After Shamard.) 
. Carboniferons, Saint Loais limestone. 
Fio 7. DichoerinuM blairi i^ 204 

Specimen with arms and part of stem. (After Miller ) 

Carboniferons, Keoknk limestone. 
Fio. 8. DtcKocrinu* ttriahu 908 

Cal y X . ( Keyes collection . ) 

Carbonlferons. Lower Barlington limestone . 
Fio 9. Bdemnocrinua iamptoni 2u7 

Type specimen. (After Miller.) 

Carbonlferons, Lower Barlington limestone. 
Fio. 10. Barycrinutip. 1 

Spedmen with arms . (Keyes collection . ) 

Carbonlferons, Barlington limestone. 
Fio. 11. Cyathocrinuiiowentii. 207 

View of cal yx. ( Keyea collection . } 

Carboniferoae, Barllagton Umeetone. 
Fio. 12. Cyatfiocrinut enormU 208 

A s pecimen wl th arms . ( Keyes collection . ) 

Carbonlferons, Lower Barlington limestone. 
Fio. is. Lecythtocrinu* oUicutaformit 208 

View of calyx . (Hare ciillectlon . ) 

Carboniferous, Upper (Joal Measures. 
Fio . 14 . Symbathocrinut dentatu* 206 

Posterior side of calyx . (Keyes collection .) 

Carboniferous, Upper Barlington limestone. 
Fig. 15. Symbathocrinui wortheni 208 

Specimen with arms . (Keyes collection . ) 

Carboniferous, Lower Barlington limestone. 
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Fig. 1. Seaphiocriiktu ruttietUu* 212 

8pecin>eQ wltH amu (Koyes ooUection.) 
CarbonifeToos, Lower BurllDgton limestone. 

Fio. 2. ScapkioerinuM mUMourienait 211 

Specimen showing arms and ventral sao. (Wachimnth and Springer 

coUeotion ) 
Carboniferous, Saint Louis limestone. 

Fig 8. Scptalocrinut vanhomei 218 

Specimen showing ventral sao. (4fier Worthen ) 
Carboniftjrous. Saint Louis limestone. 

Fig 4. Barffcrintu magni/lnu 210 

Side view of calyx. (Cox collection ) 
Carboniferous, Keokuk limestone. 

Fig. 6 Wocdocrinui elegam 214 

Example with arms. (Keyes collection ) 
Carboniferous, Upper Burlington limestone. 

Fig 6. Hydreionocrifnu acanthophoru$ 215 

Lateral view. (After Meek A Worthen.) 
Carboniferous, Upper Coal Measures. 

Fig. 7. Cromyocrinui kantatetui* 216 

Posterior view of calyx. (Uare collection ) 
Carbonilerous , U pper Coal Measures . 
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Fig 1 . Eupachycrinut fnagitter 218 

la. Speoimen with armB, part of stem and long eerrl. (Hare eoUection . ) 
lb. Inside aspect of basal plate. 
8. Speoimen with arms (Hare coUeotion.) 
Carboniferoas, Upper Coal Measares. 

Fio . 2. Eupachycrinut verrucotta. . 817 

Dorsal aepect of type. (Has. State Univ. Iowa.) 
Carboniferoas, Upper Coal Measures. 
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Explanation op Plate XXIX. 
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Fio. 1. Phialocrinua harii 219 

Specimen with arms and ventral sac . ( Hare collection . ) 
CarboDiferoas, Upper Coal Meaenree. 
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Explanation op Plate XXX. 

Page 

Fio. 1. Eupachperinu* magitter 218 

Specimen with stem (Mob. Me. Gtool. Sar.) 
CaiboniferouB, Upper Coal MeaBiuea. 

Fig 2 Onychocrimu monroentU 224 

Type example . (After Meek A Worthen . ) 
CarboniferoQB, Eeokaklimettone. 

Fig. 8. Farbetiocrinut agattizi 224 

Specimen Bomewhat flattened . (Eeyea collection . ) 
Carbon! * erons , Borllngton limestone. 

Fig. 4 Calceocrinut iunieatu9 222 

Type of r robuttut. (Cox collection.) 
Car^wniferouK, Keoknk limebtone. 

Fig. 6. Taxocrinut thiemi 228 

Lateral aspect. (Keyes collectloi(.) 
Carboniferous, Bnrlington limestone. 

Fig. 6. AgatHzocrinut dadyHformit 221 

6a. Calyx, posterior view. 
6b. Basal cop. (Mas. Mo. Gtool. Bar.) 
Carboniferoiis, Kaskaskla limestone. 

Fig. 7. Ediocrintu pocUliformit 221 

Type ( After Meek A Worthen . ) 
Silurian. 



PLATE XXXI 



Explanation of Plate XXXI. 

Slab, showiDg bpecimoDB of PhialocHnu* harii from the Upper CjeI Mea6nres of 
KansaaCity. Blze alK)nt9xl2lDCtae8. (Haxe collection.) 



Missouni ttEOLooiCAL BunwEv. 



PLATE XXXII. 



Explanation op Plate XXXII. 

Page 

rio 1. lUctntuinHgnitf 227 

la. Donal aspect. (Rowley ooileoUon ) 
lb. Portion of another exan pie. (Biiu Mo Geol Sor ) 
Bllorian, Trenton llmestOLe. 

Fig. 2. Cyphatpit girardeauemit 228 

Type. (After Shnmard ) 
Slinrian, Qlrardean limeatone. 

Fig 8. DalnuinUeM trideniifera 229 

8a. Head of Urge specimen. (After Shnmard ) 
Sb. Pygldinm of emaller ibdiyidnal. 
Silurian. 

Fig 4. AcidatpiMhaUi 280 

Pygldinm. (After Shnmard ) 
Silnrlan, Girardeau limestone. 

Fio 6. CaJymene niagarentU . 

Lateral view (Keyes collection ) 
Silurian, Niagara limestone. 

Fio 6. PhilUptia taberculata 286 

Pygldinm. (Keyes collection ) 
CaTboniferone, Bnrlington limestone. 

Fig 7. Phillipaia partlockii 286 

Dorsal aspect . (Keyes collection ) 
CarboniferouB, K oknk limi stone 

Fig 8. Philliptia major 288 

8a Buckler of coiled rpecimen. (Hare collection ) 

8b. Pygldinm of same. 

8c. Lateral aspect of same 

81. View of another example. (Same collection ) 

8e. Large individual. (Bins Kansaa Univ ) 
Carboniferous, Upper Coal Measures 



